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T'-n TPOOUCT lOr 



To ^uo'jst S®C'~e^'ar/ of Defense Harcld crown stated 

that T t"/0"-foln rriqsTon of tHe D^f^nse Advanced Research 

° r o ) e c t s A Cl e ^ c V C ^ p ^ A i was 

oxrloro ^ne lean i no oQoe of tec^noloqv 
to orevent tec’^nolooical surprise^ and to exolcit 
D <a ^ e V e 1 o o p n f s n v d e m o n s t r a t i n c:j t e c h n o 1 o q v 
oavof^ ores^ntinc system ootions to the 

service^.’* [53 

r-=»n a'^eas of f^ese^rcr effort for DARPA fs in 
fhA fielo of ro'^^^ann^ Control and Co^rruni cations (C5) or 
Cee-cuoed. ithin ^ ^ i field is t^e Adv/anced Conoand ana 

Control AprnirQC^'or'^i '^esthed^ freouentlv callea ACCAJ. One 
function o^ ACCAT is to exolor^ ar-^as of conmana and control 
in the fCnited S'^ates ^avv. The curoose of tn^ ACCAT effort 
is to '^eveicpf ^vAlu^te end test hardware and software 
technclony '■j^ich will '^naole the naval connn-ander to have the 
infor'^ation available •Ta*<e necisions in a time of crises 

as w«=‘]l as in c'verv'jav ooerations. These efforts have Qiven 
th^i ^*avy re^v n^w ’“ecnnolcoiral a^^lv/ances in tne Ci arena. 

Tnis c r was introduced to some of those technoloaies 

at the 'iaval P c s t n (' 3 otj a t p Sct>. col in Monterey^ 

California. One tec’^n'^lccv in particular/ a com outer to 
com outer cac'<'e^ sw it china network called APPAijfT (for 
Advanced Research °rojec^s Aqencv '''•etwork)/ showed a oreat 
raoaoili^v for int^rco^nectivity of cc^mand and control 
functions. A]^n^'Jon nnt n^velor"e(.T under the ACCAf oroject/ 
it is a kev i n * o a ^ ^ on t^ndlina network used by it. As a 
conclusion an acanenic Quarter in v^hich tne author was 



H 



exorse'"^ C f ^ to us t h ^ ARPA^‘ET, the professor 

^or tnat c ^ s '-*'=5^0 d t n r a s^.o^t oarer cell neat- inc oossible 
'^ppA\'Ft anolic'^^tiono in e-nc^ class '^e'^ bar’s parent service* 
That oaopr o y ed to b® ^re inii-ial n^otivation for ooing 
this thesis. 

TnitiaMv, rro ouartpr assignment oeqan with 

He^^criotions o ^ roMtine tas><s which could be better 
oerfor^^en us inn A 5 more and n^ore invest ioation was 

made on th^ assion'-ent/ not only oid the APR A Tn, FT anoear to 
he ^cre convenient/ hyt also showed the oossioilitv for 
interconnect i no all maior \avy activities on a single 
net';vOrk. Tre =}utnn^ c^nticicatprj that sucn a network would 
I'nnrovn the n^Y tn ^ev co-orrand and control. To prove that/ 
a surv^^y 0“^ curnont mo^’hoos oertorf^ino tas‘<s neeoo(i to be 
performed to deterr"ine it there Tiort be sufficient savinas 
in Tan-hour's to ^♦a''rant connecting all bases on AP^AtlET. 

Thp autmnr nad previously been stationed at Maval Air 
Station Le’^oo^'e/ Califomiaf and considering its 

nrnxinri^y ^ 'iv^l PostQraduate School C’^l^S)/ chose to 
^*'0 to "'A? F^T^aore ^nd investigate current Tethooologies of 
nerformino tas^^s th.^t were coToatible with exist inn ARPANET 
features. tnus i^ no inn into the fleet environment and 
discussing OAR-^A, ACCA"^^ IPCC/ FCC/ etc. it was discovered 
that '^o^t o^’^icers ano enlisted personnel had not 

heard ot tnose same in voivi duals were also 

asked a o o u t ‘i 1 , plank scares were r e c e i v e d . The author 

ben an to ionder if suc^ a s'jr<^r|stive job was and is being 
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oe^foP'^e'^ o ^ de^'e^oofnent*, wHy dia the fleet not 

i^* n o 1 / of it? r e 3 n s » e ^ ^ ^ ^ r an s * e r of technology was 

no^ t3‘<ioo clace- Ir^ soi^p of technoloaical advances for 
tnfomioo tne co"‘ an ^~ie r ot ^hp pn<=^rry is ooinq^ and for 

calinratino a^o 'r^::^surina nis readiness# tne dav to day 
pOLJtine aog ounoan^ *"as<'s of ooerati'^o a unit ^^^ere and are 
still n^ino ^anual’v in <Ta^v many instances. It was 

thar 3^3 3# A^hi cn »r. as a^ suc^ a basic l<“vel# tnat the author 
felt was io o ^ th^=> areetest invps^'icaticn. To that 

end# the opsir'^ ^ t r»"is author was to investiciate tne thesis 
that if all of its caoabilities were 

enf^oloyeo at 03 y a’ das^s in tne United States# an appreciable 
aoount ^f i->^^rr^vp^'=^nt woulo h^ made in efficiency and 
pxoedi-=»ncv of ev/p'^y^av naval connand# control and 

coTOu»^ication3 caro^. ^ririicionallv, t'^is officer felt there 
would be a so\/inos ie -^an-^^ours and rroney the extent that 

it woulo oav for I'^st-allatio^ of the revouired haroware and 
software. fha -^fer^ of tnat inNyestiaatic^ has culminated 



in this tnesis. 

p 0 n e r a 1 I . ^ i I 1 / in an a r t i c I e in S I G f'i A L m a a a 2 i n e 

stated the follo'^ino^ 

cverri.riino concern "'ust be effectiveness 
at I p c; f cost. E n u i o o i n o i n g i v i (5 u a I t a c t i c a 1 

units with some electronic device implips large 
ou an t i t 1 e s . " 



.jf t-horp is also a timo to creatively 
conbine wnar pipe ad y exists end orovide capable# 

rp|ia^l=»# eco'rcT'ical systems tnat can be orodtjced 
in sufficie'*'t numbers without adding to 

inf 1 at lonarv pressures, '* [101 



Thus 



it IS noce'*^ that this thesis will encouraoe others 



to rKo o'/prali irrDf'ov/e'T’ent ncssiDle in 

ef^ici-^ncvr evc'^^^iencv cost by usina some of the 

tectinolocy ani ;^oo1vina it to areas which are 

still bein':; oertor-^ei in the manual fasricn they have always 
been . 



The second section tnis i-hesis 

AhPAf.FT is/ wnat it cost? to install 
some of various o^^^oc^1 are th^t- 

net. To this tr» reooer q 

inforfratioo '^inot >'^ett'=‘r ser^/ed ov 

and oroceedino to s^^^ction TIT, A al 
in A o o e n d i ^ ^ . 



di^^cusses what the 
and cceratef and what 
can t e accessed on the 
is familiar with this 
S^iooipo section II 
ossary 0^ terms may be 



found 



A . H 0 IF ^ ^ G A 

The a ^ p A ' f I 13 3 orooucc of the Defense Aovancea 

Research ^oe^rv FDARPA). It r>eaan as a oroject in 

the 1 a e 1 ^ c 0 s in h i c ^ P p A was 1 o o < 1 n a for a method to 
tie toiet'^e'" s^v^^rel P^^^A-'^unoei co^outer resourc<='S and 
form a natio'^al networ< bv fi'^ich tnose com outers could 
interact. T <ov feature \ mane ^nat effort standout 

from oneviou^ wor< w =» s t^e loea of “packet it chi no" as 

ooooseti t^ tne circuif switcnino which had been used so 
nreval'^ntlv prior to that time. 

Perhaps a ^'rief explanation of what oacket switchino iSf 
will heli.'j at tnis ooin^. Packet switching is a method 

whereov srail oacxao^s (oac<ets) of infornnation are sent out 
instead of o^e lono messac^^*. Each individual packet of 
information has a hea^<=^r pf address information adoed onto 
the actual ^e^^aoe oit^ compos inn the information portion of 
the packet. rir^ t n ^ r s ^ ipformiaticn available cn each 
oac*<etf t^e in-^ivi^^u^l Packet no^s not have to necessarily 

travel the rout^ el‘=‘Ctronically as did tne preceding 

oac<et. Af hestination th^^^e rackets are then 

reassemble'^ in t^e o'^r'^er orde»^ to form an entire message. 

Tn this ra'^n^rf sav°ra) routes of travel are open for 

transfer of pao<‘=^CS. ^'his s^ruc^uri'^q is an economic factor 
in t‘^3t fan tevnr cntin<s ar« reouireo to send uata. It was 
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1 . V i p t ’ j e 1 T e p ^ 1 n A ) 



'^opone"'' to tie gather literally hundreds of 



cO'^cut‘=»rs 


any 


no t 


r « 0 u i r a that ell 


be of the same make by 


using a 
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t p m i n a 1 Cnnc^^Ot. 
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1 a t e d a 
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Ck ^ 
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connectivity 
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0 ^ 


t V 0 e h a r w A r e w 0 u 


In he inter 


faced if 


conn^^c t ed 


t 0 
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system. A oiv-^n 1 


ocation could 


then use 
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of th'^ coTouteps on the network 


and each 


comouter 
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cap a hie of communicating with any other. 
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list 
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current 1 y 
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he A 
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Terns >/piich '-.(ill be oertinent in this section and 
commonly u s e a are H ^ s t f I ' ’ ^ and TIP. ^ Host is anv site 
which "^sint^ins an onboard comouter connection at its 
location^ as cooos^'^ ^o si'^nlv having a terminal connection 
tying into the n*^r/»for<. ann Tjo both are the nodal 

connections to th^ '\H=^Af‘ET. -\ner^^ those two differ is an 



I-V;P is 3 ^ ^ to ^icnt^en ^osts (a function of 

h e i n Cl an I ' ' ^ r ] u r i r » j s I '''' P ) ^ a ^ n the TIP is a connection 

which ca^ suocorf i^ctr H^st^a) a^c) terTinais. The TIP also 
cOT^es in Che TI^ cr ^lurious TI^ versionSf with only the 
^TTP versi'^^s cj'^p'^ntly ^einn available. The Is^iP hanHles 
one to f vO I j r H o s ** s ^ r e e s t n e P 1 ^ j r i b u s I P h a n a ^ e s rr u I t i o 1 e 

^osts. "^ne TT^ ^ancles one to ^hree tmstS/ but also 

suooorts un ^erpinel connections. The PTIP is sinnilar 

to the Pluribus t P cut h anuses uo to terp'inals in 

aod i t i on . I *7 j 



Pet urn inn tnen to thp virtual ter.ninal conceotf the 
Host svsten is asi<'^U to onlv have connectivity with a single 
Tinacinanyl ternioal callen the "^^e^worW Virtual Terminal 
(V'/Tl. fee »isen*s T\^ translates thp oata he tvpns to make 
it look lik-^ virtual fern^ir^ai cooe# and tPcanslateS the 
remote svst'^n's ''a^oonse bac< into his terminal's code. 
Virtual terminal coh^ includes svmbols which do not ^xist on 
a oarticu^ar user's key^^oard. Thoppfore/ combinations of 
certain kevs a’^e uspH t p^aor^sent cheat virtual code. That 
is where thP cnntrol ir"i conjun(^tiOPi with other kevs^ is 

f r e a u e n 1 1 y u t i 1 i 7 e d . 

The 'IvT has \ 2^ kevs/ some in uooer and lower case 
oairs. Those ^evs enrresoond to the full ^SCII set. In 
adoitioOf are t^e control keys^ like the "PPFAK" kev. 

The ter'^i'^al is can a ole of full and half auolex ooerations 
under control a urer controlled switch. ThuSf every TIP 

^xcects to receive and always resoonos in t^e i\<^twor< 



\/irtu3) 



In tvoic^l course of a user interactinq with t^e 

four sf^os fransoir^. Tnp us<=‘r first establishes 
tne h-orj-^are oov^er to ^is ^erninal. Seconds re establishes 
some tyo? of oialoque with tne TIP in order to form a 
oarticular s^t of caraoeters unoer which he is to ooerate* 
In the cas^ ct use at ^he ^‘aval ^ost Graduate School# this is 
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? . * i C r O ^ O r A m -r> ;a h 1 o d I J -j ] 0 j P Q ^ 1 o C < I P 

Tno fol)o'^;ino ipfor'^ation nescribinq the P'^P was 

furnished hv *’artin ^a'-^es nf Polt# Ppraop'c ana Newman. This 
is a new svs^'em currently under (ievelooment at fe# P and N. 
The intont is to d^v/»loo a svstem that can reolace the 
’honev^^^ll 3lh used for TIPs. The will be more oowerful 

in its co^outina caoarHity while costing aoDroximately 
one-fi^th as as the present eouioment. 

The I^tfi^rf.ice ’'^'essaae Processor CI^P) 

is a !\«rwor'< "'’ode built around an ^PB orocessor. 

The is a ?v^-oit computer with Error Detection 

It is 

3?-hit microwcrd 
customize the 
microcode# allow 



and C o r r e c t i o n e m o r v 

T i c r o p r o o a m ^ h 1 o with a 

l^not^. boaros can 

croressmpf tno ether with 



IS 



t-ho Tany comouters. ^s an 

I ^ f it Honpvwelt 3l0f t*^e basic 

T^cbin^^i fH<a r>ri<:inal APP^lJET ^‘'oaes. 

f h ^ ' b p [ " ' P has 3 ? k w o r O s o rr ^ O r v f and 

runs 3 II f^^lc software directlVf and so ^as 

sii'^iMr liritafir, rvQ, The basic I '^' P interface 
c^ro suoo^r«^s -i ln?/:?-stvle Host PortSf and 6 
Svnr"^'" 0 ^cus ^'orts. ^orts suoport 

eit‘^e'" in^er-noo=> co'^'runication lines CLICKS ) 
^-‘osrs connected usino Synchronous 

CoT'^unicstirn Ports. 

Fne I'*P soft,varo cunrnntlv suoocrts a nf^axiTum 
^ nos^ Por^s r^hptnPT local 1 ‘^P? or remote 
SvncnronQtjs’) e ^a'>^inunn Qf u It also 

nas a rne'<i"^L]m li^if of S Svnchronons ^'odem 



Ports f.v^-o^r^r LT'''^S or remot*^ Posts). In 

e'^oitic'^/ t^^^ ^axintjr nu'^ber of ocrts suonorted in 
total is sev'^^n. 



f^e '-Pn P'^P i c 'T'ountaPl'^ in a Standard inch 



r^ck capinetf 


5| P H 


C c C u 0 1 « 5 


l?..5 


inches of 


V e r t i r a 1 s 0 a c ^ - 


I t 


0 r a w s 3 0 0 


watts 


of po we r f 



either o')^ z l?)v/ vor ^20v. 

’^'icrocooe "'list re*loaded after newer 

failures usjnrj a micrc-cassetre driver suoolied 
^ i t h t a L" ^ ^ o c r t ^ n the ^ d P s u n o o r t s a 

stano^r^ ,»^^CT1 as'/nchronous terminal for use when 

The terminal is 



r 1 1 n n } n c 



Pi ^opos*’ ics 



t e r m i n a 1 



not 



suooli^'i oolv occasionaHv needed, 

I^i^i=>] teste in cate that the 

I''*P can l.c tn P.O tirres the throuqhout ot 

3 n o r 3 1 H 5 1 ^ , 

C. COST^ 0^' ThF A^?0A^;eT 

’'hen t^e cnsts fnr ocera^ing on tne network were first 
invest! 03 t®if it sj>en^. ed t^at the icea of connecting all 
naval in^tallati'^ns to the network /sfoulo be rrohibitive. 
‘however, once it ^as net<=»rnr'ine'^ that a TIP coula be utilized 
at an individjal base «/itn o^h^r bases cicces-^inq that hiost 
by rrean*^ of l«»ss evo^nsive connections^ the cost looked 
betrerf ^^ut still nan a *frown* factor when mentioned. 
Continued inve-^ti nation nas shnv^^n that research being 

conoucted on the '^‘icrnomora^raole dij^];;j^pq Block conceot 
would cost much less t^an installation of the TIP (iPO^GOO 
vice r^Sf'^IO) and s/ould have capabilities on the order of a 
dost. It was also d*^»'i=‘roined that tne overall initial cost 
^or a naval base suer as d^^val Air Station Lemoore would be 
eoorn^i''^atelv ^I0(‘r0 0‘.) usina existing eauioment. The 
recurrino Tont^lv costs '/«'ould be on the order of i5#^00. 
Discussion nf how t^ese fioures wer<=> achieveci is in the 
fo1 lowinc oaraarachs. 

1 • Initial ^ o s t s 

Th^ iter's wrich were considered in the initial costs 
were the installation of the TT^ or at the base? the 



ourcha'^e Ca^onri'=‘ ^av Tyb^ (0^1) ter.Tiinals/ 



and printer 



devices; 



.'>pd rhp t-^e co^iPuters/ ( e *q m PQP ll/70s) 



The cost’s u3^cJ f r curocsp taken from data on 

costs for ins*’allation at the ^aval Postgraduate vSchool 

at ^'cntef"ev/ Cal itomia ano ^or GS^ costs on eauipment in 
rhn 'wiation Tp a ini no Suooort Svstem (ATSS) at TiAS Lemoore/ 
CaH^O'^nia, The costs were estirrated based on 

information receive. i from ^.o^ t , Peranek and tiewman which was 
onino tpp rase'^ren ^ n P i e v e 1 c n m. e n t at the tine of 

research this thesis. Costs for tn<=* oeriohpral devices 

like the C^Ts^ pn^nt^rSf and :::r3nhics terminals can soread 
ov*^r a a rest ra'^o^ decendinn on which rnooels are desired/ 
wnat functic^s needed and to v/hat svstem they are to be 

connec ted. 

CPTs witn ^nde^^s fohone '"onnection capability) are 
aovertiseo '^e^ail -^anv stor<^s for under 3 700.00 each. 

That price is on a oar ^ith the orice na id for the Lear 
S i e Q 1 e r A n - 3 C ^ t s u s e .c at M m S L e o o r e . ^ hose o a r t i c u 1 a r 

C<kTs cost '7 0 a ^)cn and a comoatible witn ARPANET. 
Aooroxi'^atelv fort/-fiv» te^ 'finals of this nature are being 
used with the Aviation T^aininn Sucoort Svstem CATSS) at 
Le'^oore. From there fne prices rise uo to whatever the 
^uver desires to onv. 

Ppinte'^5/ for ha^j coov output when C°T terminals are 
used/ lik-^wise vary in nr ice over a Great ranae. The Naval 
^ostnraouat^ Scr. ool ha'^'^ rec'^ntlv I’^stalled a laboratorv for 
use {n coniuncfino with the ARpAf.FT, Three Tally 
Corcoration n^QHei TlolP printers and one Oioital Dec writer 



TI no^el L ^ crinr^r 



Tne Tally orinters 



instaHe'i* 



have a var ia*^le o 


a u n 


pafo pf poo to 


P o 0 in f i 


ve steps 


and 


tne 0 i 0 i t a 1 o r i 


r' ^ i p 


^as a variai^l<^ 


naud rate 


c f 110 to 


300 


in t h r n e s e n s . 


Cost 


hi ah c;oo0d 


p r i n t e r s i 


s in t e 


very 


broad n^icn porr'-> 


0 d 


of to 


3 ! 3 , 0 0 0 


and for 


t He 


P e c w' r i ter a r o u n j 


^IfOOO. Tn<='re are 


several similar "machines 


in t h n 9 a ^ o ^ n 


oral 


r i c f=^ r a q ^ 3 . 


The Dries 


S'^ems t o 


be a 


f'jnCtl'^n nf t r\ n 




r A t ^ f in so f a r 


e s t- h e 


c r i n t e r s 


are 



cc»^cerne<'l. 

oriels for t^e cc'^cut^rs ano "'aanetic t*ace were 
taken frc'^ t^e co^^ts of tHe ^DP 11/70 and Dec 

'^Taatao^ T£ lo- T ^ orice “for ^ n 11/70 with 6^K memory 

runs annroxiT. arelv The f^ec ^'"antaoe costs in the 

neinhoorhooo of ^!^S Le^oore hao two PPL~^s with A6 

neqabii* stcraoe >ynich ran cost ^7P/0G0. That was in 

addition to ^ ^ 11^7 0 fhi=*y also owned. Thus in the 

cur^en^ case oo'^nut^rs a^r^adv exist a^ the naval 

installation a** Le*T^nore and can he ‘^aoe cornpatihle with the 
AppAtfFT via software. Fioure 1 in ^poenoix h lists the 

hardware in existence at N^S L^^^oore at th-=‘ time of the 

resea rc r , 

Consid-=‘rinn -=^xis*"i^o narnwar#=^/ the initial installation 
costs for a Plijrinus TT^ (multi ole host/ 63 terminal 

c a o a c i t vy ) at '-AS L a - o o r e c o u i o be as little as 3 1 b ^ 6 0 0 + . 
Tsat wouli 0'=^ tor t'^e first Post interface# 31c^f500 

for the soft'«'ara lic*=‘ose fee ano for eacn two port LTU 



earn 



An LI'J earn is reouirei for each t vio terminal oorts 



lesire'^- e r f v^itn ^]1 ^h=> ^c^ivities on the base that 

sho^e-.i nn such a network^ it would just about 

be iTcerativ^ ’“o a^'^d a^ '^ini.TUT one '^ore POP 11/70. 'dith 

ttiat t^e initial co*^t would rise to somethin g in the 



vicinity of ' 


1 ■:> 0 , 0 0 0 . 


[7] 


Figure P of 


Ancend i x 


6 comoares 


est i mated 


c ^ s t s 


for 


i n s t a 1 1 1 n g 


several 


i n d i V i d u a 1 


mi ni comout'^r 


S V S *■ “ 3 


w i t 


installatinn 


costs for 


an ARPANET 


TI^. 












? . Recur 


r 1 n n Costs 









rso nerjrrir'»n costs ^or the svst^^m are verv straight 



forward. ^ vearlv ''^stiTate is made and is based on the 
o\/prall on^ratino and maintenance costs oivided by 
tne tntal numr^r T'-Ps ang TTPs. Por tne fiscal year 79 
and fiscal y^^ar the ‘=>sti'”a^^ was 56/ ^19 6 oer month. 
Comtect on the A^P^-lET with Larrv Av»^unin indicated that the 
recent installations at the 'lavy laboratories have 
been runninn in the n«^iahborhood of 55/'J00 oer month. As 
more and more nones ar^ installeo/ the indiviciual recurring 
costs oer node are droonina. One benefit of the diligent 
maintene’^ce effort ras been an ooerational availabilitVf on 
the network/ c^nsisten^'lv in e^c^ss of 9 9 oercent. 

0. pporncOL^ ng 

Certain oronrams nave neen written in order to acnieve 
vary inn d'=‘0'^e'=‘S of usefulness within the ARPANET system. 
Once a r'^nuirement was estaolisheJ and a program was 
standano^^^^h to nne^ato the system it was introduced as a 
orotocol. Prntocols then are mo^^hods where certain 



?0 



ooeratino v ^ ere folio wea allow a user to 

attain a Tuch e r of flpxioility in his use of 

fhe A^PAi\Fr co^out^^rs. Tho Hevelooment of protocols is an 
on ooi^n orcor^T/ ani as n^w features are seen to he needed f 
a new nrotocol is stanoa'^hized and introduced. Bv building 
the nrotoc^ls tov<^'-ns r conceots of th^=‘ virtual terminal 
tHpy ca^ us=^d 3oywr‘=»re in t*^e svstem. Folio vn* no is a 

list of six of tro Tor«=» fr a uupntly used orotocols availaole 
on tna rwnj^><{£j svst*=^rr. The latest A R pa MET Resources 

Hancjhoo< av^ailaole at th^ writino of this th^^sis listed 17 
ssoara^e ■''•rntocols. \n t all orotocols ar‘=^ found on every 
Host in tn<» net/>;ork. Toq :\'-^PA^!£T Resources Hanohook snould 
be consulted fnr a lis^’ino of which Hosts have which 
orotocols av^i^abl^. latest issue is the February 1980 



cooy . 

t . ' J snp Telnet 

‘^tore co’^monlv called telnets this protocol was 
desioned to orovid^ a wa^r^in a us^r could communicate 

with various nost co^o'jt^rs and also utilize other features 
on a H^sr other than th^ ’-^vost whicn ne initially loaaed on* 
This rrujltiolexinc of the terminal amona several remote jobs 
enaoles the user to hav^ access to multiole directories at 
the same varied Hosts and c® able to work all of them 
without loonim;: out of O'^e orior to working in another. 
^aditinnallVf t n orotoc'^1 as written is unioue in two ways. 
All instructions are -entered into tne system by use of a 
comnn,*5na-iot:erorete<". The command - interpreter only 






re'"Ooni7^s ^ nn c?"^^an(js/>^evstroi<e3 which it under'stands. 
Tf the ’jser IS unteTili^r '-i i t h -vhat is next exoectpd he need 
only tyoe ^ au^stion mark and ^he command -interoreter 

opomotshi-n. 





C 0 m m a n d 


3 '^h 


i C n 


are 


o 

> 


into 


the 


system can be 


used 


e i t h e r 


f 0 t a 1 


^ o 


f h a 


Hgs t 


comouter 


to Which the indivi 


dua t 


is t ^ 1 n 


eating, 


or t 


n ^ y 


can 


be orders 


to a 


orooram at 


that 


Host . 


Toe CO 


m a n 


is 


r 0 


the 


^0 s r 


are 


those which can be 



understood cv php co*rmeno*interore^ep. Those commands are 
the ones used in ma'xino the connect ions# aiving orders to 
establish various soecific orooram functions for that telnet 
session/ or discrr^knectinn. O^ce those commands hav/e been 



given 


t the 


u s e n r h 


® n is '/ i 


ptuallv able to 


0 o e r a t e 


on 


the 


other 


Mq 5 t 


just as 


n e h ^ 5 


be^n on ^ s initi 


a 1 Host. 








T n 


0 r o ^ r t 


^ f p 1 n o ^ 


to another Host 


the user 


has 


t 0 


know 


t n p* 


name. 


o a s s 'w o r d 


and accoun t i n 


format i on 


for 


the 



directory ^ e will us^ once th-^ ^^Inet connection is started. 
In some instances it is o ossicle to telnet, not login ana 
still oo^ain intnrm^tion from another dost. Features such 
as mail creeks, st'ifijs c^^cks of th-a system, determining if 
a certain user is on another Host^ etc. are included in the 
system. 

Tn aidi^-ion to th^ st an. .lard connection and 
disconnection f®atu'"“s the ^einet orotocol has also been 
written with oth<^r features to make it a more flex i ole tool. 
^ caoaoilitv nas ^ a'lded so that a user can establish 
multi ole connections. v'n’th this multiplex ino/ several 
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si'^ult-'^npous c^n carriei on* i^iithin tHis/ the 
user affixes a nar^ **o each connection ne:je and he can then^ 
at willf p^fpiPv^ any oarticular connection with a 
'*retri«ve*co'^nection.naTe” co in -ran a* Features have also been 
Ta^^e suco ♦’cat tne user can co^nmand tne co'^outer to keeo 
track of all nis non-current connections and notify him if 
ther^ is cutout acrivi^v on any of ther. Another feature is 
one se^n on ranio tppnyency scanners like CB radio ooerators 
use I’O'^av* fnis f -mature uses a command enaoling the user to 
have the goto u ter wa^ch for the active connection and 
suroTatically s Alter to that connection as it comes active* 

A final feature to no mentioned is the one which 
enables a us^r to k^po a file of a oart-icular session at the 
terminal. ry co^maniino t^e coT'^ano-interoreter to make a 
tyoescriot at tre ^eoinninn of t^e s-=^ssion^ the individual 
is abl-"' to hav« in his aireetcry at tne end of a session a 
cooy of ev^ry it^m ryned on the terminal* This is 
oarticLilarly useful in a situation where am individual might 
want to us^ the t^^^rminal in the active telecommunications 
rode (lin<’no) an-'^ rave a coov of the conversation when 
throuQh. The telecommunications mode will oe discussed in 
more detail later. h^owever^ to clarify the last commentf it 
should be nc’^^o that linking is similar to a teleohone 
conversation o‘=*t’we'=*n two inOivioualSf except the 
conversation is innut via th« kevboard on the terminal. In 
all other resoects it is as r=»al-time as is a teleohone 



conversation. 






1 1 f ' ‘ 3 f ri F ^ E S ^ n '“! others are all m a i 1 - h ca n j 1 i n q 
oroaraT^s wnicH ana^l^ t^e us'^r to fomatr filer s^^ndr 
receiver edit anr< in a‘=‘neral handle 'tiail or messaqes. They 
were "'iesione'^ as an •^l^c^ronic oos^'al evstem with no stannpsr 
env/elooes or retvoinn nessaaes which had been received 

and wera he ‘^nrwaro^d. The net'^ail svste'^ was made to be 
fastr e^ficianr an^ in systems given a text editing 

caoahility. features 3nn com-nands are ma(^e available where 
the user can nerfom t. anv the functions such as 

a n s w e r i n a r or f o r w a f i n o of mail with only a single 

Wevstroy^ to oo<‘ain tr^ 3ndrpsse'=‘r his adhressr which letter 

is heinn ans’*'^r'=‘i or forwarded. If additional comments are 
desired, thev are, 3*^0 then th^ new messaoe is forwardedr 
aaain /vith a single <eys’'ro<e. In most cases the author 

experienced whil^ usino various forms of the netmail 

orntocolr the messao^s arrived at destination in less tnan 
two seconds. Tn tre ev^nt the r^ost wnere tr-e message is to 



e d e 1 i 


V e r e 1 i 


0 f f - 1 i n ^ , 


the system nas 


been q i 


V en a 


f e a t u r e 


w h r e i n 


it g u ® u e s 


all mail and 


f orwaras 


i t 


i m m e d i a t 


e 1 V w h 9 o 


otrer 


Host- returns 


0 n - 1 i n e . 


A1 1 



systems the autnor has used have a feature where the user is 
notified wh^n loo ding in that he has new mail awaiting 
examination, ’-“e is adoitionallv notified/ wnen running a 
different omt'^col, if he hes new mail uoon returning to the 
X e c u t i V ^ level of the . ^ p P ' i T . For mail which cannot be 
(^.g. tho 0d('iress'=‘e directory is no longer active 






del 1 V e r e d 



it } > thp <^ender*s oi rectory under a 

file nop-^allv l^C3le“^ unser^t.fTfail or a similar name. 

f\ are^” ^e= 5 l of latitude is niven in how oarticular 
syste'T^s are •^aracen, ^ost# a feature exists where the 

user can e^a'Tf'ine onlv t ne hea<iers of the mail. The headers 
are formatteo Hits nf information which list date of 

receiot^ se^'^er, suoiect and in "^ost cases the lenath of the 
messao^. In this manner th^ us^r can skin th^ longer 

npss^aes wh^n snnpt of time T o pea^ all of th® mail. 

However^ wh<=>q 3 T-p<;c;^oe i*^ receive c.lf it is annotated with a 
symbol shov'/ina thaf it h^s not been read. ^^^hen the message 
is reao# th^f sv'^hQi ^ ^ nrooce:!. In this way the user is 
^'cle to call uo ho^^o-^rs only/ and s»e which messanes are 
unexaminecj. <vith ^ “^ailr unexamined messaaes are also 

renorted >^hen the us^^^r loos onto a svstem. 



T, rile rpensfen ^rotccnj 

as it is re commonly called/ is exactly what 
tne nano imolies. It '^as ^K/ritten as a nrotocol to enaole 
fho tran^f^r inforrition oackaaes within the ARPAfxiET 

syst'=‘m. For most of th^ ^ostS/ the user is required to know 
a directory na'^.?/ oassword and accounting information, 

h^owever/ in so no anonymous Ion in is authorized or the 

files ^re in A^h0t Called a nuhlic access directory and 

tnopofor‘=» ^ enu \ r ^ no access account inn information. 

The rf^ fo^ture of thf^^ n^t is to data transfer/ what 
Ford was to tmo au^omoHile industry in mass oroduction. 



Durino the autror*s 



nin*^^ months of using the A^^FA^JE^ 



f i 1 e s 



frecue'^^lv w^ich in another directory, such 

as at ■^'assac^•u‘^at^s Institute of T^^chnoloqv, By use of 

t-he FTP feature, fil^s coiild be transferred to his 

directony at »:he Infoppraficn Scie'^ces Institute at the 
Uniyc^rsitv ot Southern California at the nate of nominally 
?S0 mill i seconds c^r oac*^et. In the majority of the cases 
^his mean^ r^c ^i'^t tiles wnich were enui valent to forty 

or fi^tv tvo=^'; Paces in less than a minute or two. 

^r^^ouently those fii^s would take as little as ten to 
fi^tee^ seconos to ♦■ransferreH. 

co'^nands to transfer the files are as simole as 
tyoinc the vvord ’*a<=t”, followed by the name of the file as 
it exists where it is beinc stored, and folio wi no that the 
nanr'o e use'^ wisn^^s to Give it in his directory of files. 

FTP is not a o^e-wa/ crotocnl. The capability also exists 
to s^nd a file as well as fo a^t one. 

Th^ heaviest use 0“^ FT^ most likely occurred during 
the author’s initial stacks of learnina the ARPANET system. 
Hn-lin^ ^iocum^^^a^^on was maintained at the Stanford 

Pesearch fnsi"itute fS^I). Ihijs, when information was 
desired on a subiect unfamiliar to the author, it was simple 
FTP to 3PT, soet tne dosipe<j documentation, and transfer 
it back to stuuieo wn«=»n time permitted. 

All noiectiv=^s of FI^^ were found by the author to 
have been ret. Those ohJ=»ci"ives were 1) to promote sharing 
of files (cOTout^r croc rams and/or aata)/ 2) to encourage 



i n d i r e c t or i m o 1 i c i 



(via oroorams) use of remot<=» computers^ 



srieM a Liser fro7 lons in file Storage systems 

a mono Hosts» ?n:*< transfer data reliablv and 

ef^icientlv.fld] FT^ a- as focjnd to mieet the needs of the 
net^^crk user, ^eoa'^dless from woich tyre facility he was 
w o r < i n o . 

^esoLirca Snarino E^^ecutive 



Tne Resource Sharina Executive (PSEXEC) is a multi- 
comrujt^r ex'^C’Jtive orooram. It crovides an environment in 
'-»mich tne rana‘=^ of many features found on a single Host 
t i m e - 3 h a r i n a syst^T are evteno'^d beyond t^e bounoaries of a 
sinole ^ost to enco'^c^ss many Hosts on the APpiii\jFi, of 

tno writino '^f tai^ th^siS/ ^SExFC includes facilities for 
inter-Host jjser-user interaction for manaaing '*multi-Host** 
tile directories and for cnntrolli»^q multi ole "jobs’* on 
several frosts. ^n adHirico/ th» PSEVEC serves as a command 
lanauaoe int^rnret^n for TIP users. [Ill 

^eraaos t ^ a b^st way to mak<=‘ the ^SEXEC orotocol 
more easily understood to th"=* nor'^-ARPA ri ET user is to 
describe sof-^* nf t^e cnTmanos. Comoarina what they do in 
relation to toe similar commands for the normal 

executive level dvO shouln ^a'<e the function of the RSFXEC 
clearer, [n total there are thirty-nine different commands 
available in the orotocol. They are all effective 

any time aftop i-p^ user tvoes *RSEXEC* at the normal 
executive leve^ a*^d i.jntii 'QiIlT* is tyoed in the RSEXEC 

1 e e 1 . 

As oreviously mt^ntionedr the LiHK command normally 
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^ I lows 



user 






cst fo t e 1 ec Of^nnun i c a t e real-time with 



anv on-line it same ^‘♦ost. In PSFXEC this same 

command allo'vs t^e s^me ^upc^'icn oLjt It is not restricted to 
a user at tn^ sa^e Trus wnen author is loaoed in 

at Host 131 C ann wants to LINK to user POOC^ at host TSIE 
the comman'^ is LT * Tro) P00C< (at Host) ISIE followed bv a 
carriaoe return (<cr>). Ihe telecom municrations link is 
•^stablist'ed hetAeem ^osts. In the orecehing examole the 

us^r tvces t^e c=»oiteli;?en /^»cr^3 followed by a strike of the 
’escaoe* <ev. Tn^ corouter then tyces the lower case 

oromnts to the use'“. 

Similarlv^ looked i^ at on*^ host a user can 

tvoe the cnrma'^u '-*rj (at sit®) nOSTr'Av:p <cr>^ and the system 
checks the otn^r moat listed as HOS^^^A^'E for all active 

lohs. If 3 us^p noes not at ^vhicn site tne individual 

he oesires tn comr.act is loaned in^Of the WHERE command is 
us®d. Py tvnina /nrpp (^3 user) hqqCK <cr> tne user can 
d e t e r m i n if HO i ,i C\ nas a^v active iohs at a site with PvSEXEC 

servers runnin::, r’or th^ normal executive level these same 

commanis o^^rfonr simil;>r functions/ but only at the Host at 
which ^r^ us®r is lonia^ in at that time. 

S. M e t v^*n r k S t a 1 1 > s 

Tpo i\iot'.^QpV ^t®tus or ‘'^^E^SI’AJ is a orotocol that was 
established to aMn., the use'^ to determine the status of 
various svstem functions. To use the orotocol the 
individual t/nes .iFTSfAT olaces him in a low®r level 

of the svstem, After tnis s®v®ral commanos are available to 



fnp uS^r 



?uc"> things ?s sta^^us of sites and 



connectio nsf t^e s^a^“us of ?jll siteSf tne status of Hosts 



on 1 V r 


the 


? f. 3 C U 5 


o f 


all co'^n^ctions 


etcetera. 


The NET ST AT 


also 


has a 


V r o i 


^ V 


f'^ature where 


t h 


e user 


can ask for 


o r i e f 


O r 


V e r n s e 


r ^ 


arouts rn the 


oar 


t i c u 1 a r i 


tern for which 



he IS inoui^ino at) rut toe status. 

Con^r-ap-js ;r^ro ^Iso availaole for more soecific 

inouiries. an eys'^^ole is ♦•he abilitv to oet Host readouts 
wi’^h ^it‘^er purt'-'^rc; tHp ^osts or with octal 

nij-T^ber ree 'lout's dv corTendinj SPcCIFIC the user 

is als"^ able tr asce^^tpin status of oarticular connections 
sucn as^ conn-=^c'’ions rela**ive to soecific jot)s, connections 
witn soecific Hvtp sizes/ crnnections ^ith soecific 

teletyoe^rif^rc;, 

Tt ass fo’j'^i few .ne'^bers of the classes that 

had ta<en the f-An-mechine Interaction) used 

the ^‘ETSTAT nrnrncol, ^'ore frequently they used the SYSTAT 

omtoc^l v^hiph IS ^esc'^iheh ^exc. 

6 • Svsr^T vStatij^ 

Thr Syster. Status or 3YSTAT orotocol is for use on 
an indivi"^ual Host tr deterTin^ tne status of a oarticular 
individual fdone rv tvnino S'^STAf USER M A f-'- E < c r > ) / or for 

determining status of all current jobs on that Host 

faone ny tvoino SV;3TAT<cr>). Tiie user is then given 
information of aat^/ numher of user jobs and number of 

onerator joos/ anj rha load av^raoe at that tirre. That is 

fcllowea ^ list of eac^ individual job/ by job number/ 






user *^anef an'^ nroqram he is runnina 



[pj fro eve^r rro ro r*^er corrm^nd ^ntrv^ ♦'hat same 

information ^ o r ♦'h^=» in'^ividual r^ouesteo is furnisherl. 

"^l^hnua^ t^^ere otrer orotccols available on the 

svstem it is not f^l^- that it woiMd be any benefit to the 

reaoer to unoerstano tne^ for ourooses of this thesis. 
However/ the subsection will disciiss somp other 

features and caoeoilities found on the AP^A^^ET durinq the 
autnor^s us^. \ ^ are not considered oro^'ocols as such 

and are therefnr^ listed undpr a a-nnop^i feature section. 

F. GE/'lER^L FtATiiPES 



Jhopo are 


T^any features 


W h i j;; h 


are not 


considered as 


Standard as 


tne orotocol 


5 / but 


that are 


freauently found 


a V a i 1 a o 1 e at 


‘'jxecj^ivp 


level of 


many of 


the Hosts. Some 



of t^^e ite'^^s alrnst eenm necessities while others would have 
to be considerpd frills or nice*tO"haves. The following 
sections 'vill '^i<=jcuss a few* of the features the author 
either considered tynotional or intprestino/ and those which 
have been *^reduentlv u tilled. 

1 . f^n"*LinQ Tofcrrn9tion 

'•’hen aiven a nirpctory at one of the Hosts/ the 
tjser's directory cf ^iles is usually named in a format which 
is similar to the followino/ 
<USERi'i/^ 1 LE'HaVE .lV FF^'iSlOV. VFRS inr, . The USER:\AME is the 



nsme used in cnn junction 


w i t H 


a n a r t i c u 1 


a r 


di rectorv. 


The 


F I (_ E A '-V and E V t F ^ I 0 


are 


a s s i on ed 


b V 


the user 


when 


creatinq files ani can b 


e a n V 


combi nat ion 


of letters 


and 



n I J rr> b e r " 



uo to t^i^rv-'nine c^o^dct^rs ^or each 



The VERSION 



)S a nu'^ce'" is ^ssiqnei increnientallv to that oaf^ticulan 

tile eacn tiT“=» it is A-rit*'en or rewritten oeg inning with !• 
Tne svste^ ones n^t '♦^irror the <USFRTf^'"E> of the file as it 
assu'T'es the oirectorv iesireo is tnat of the username 

utiliz^o 3’' looin to t-^e svste'T'. 

^ach “‘ost maintains on-line documentation of the 
V3ri<^us oroora^s j nr/->tocols that are available at that 

oarticular sit". Th<a '^irertnrv/ nr>t unexpected Wr is called 

< 0 0 C U ^ "'5 T A t [ r ^ ^ ^ ^ n c e f to net a listing of what subjects 

are on-lin«=» an i'^nivioual user can asl< for a print of 
bIPECT^RY<^OrU'-E^'T£\TTj^'> an^ he is then able to review the 
subjects of all on-line intor nation availaole at that 

Host. ’i^'h t^is ^f^".vlenae a user can FTP files from that 
directory or simolv 'Printout the fila on a hard copy device 
as rpoLiired. 



1. i k e w i s e f t n « ^ P P A \{ ET nr^.'^in^ains on-line information 
at Stanford p^s^^r^h Institute in a directory with tne name 
<NETpv»^0>. ft IS acce^isibie to users net^ide. In the same 
directory are files of all won<ino/ooint oaoers that have 
been written a^out ann for r^e network since 7 Aoril 1989 
shortly after its inception. 

2 . Text E ^ i i ^ .1 

Altnou'^n nnst \P^^/\\ET users refer to the orooram as 
text "nitOPf the t^r^^ common to tne business world is word 
orocessor. Tn^i'e a^e several ^ext editors availatile on the 
system, On^ nee^ onlv finH t’^e one comoatible to nis 



3 1 



ec;uic'^^=*nt fo O'/n and then use it 



The editor 



used iniciaMv v^ias ^ne Cexo^ri. rental editor). Tt has 

cO'T^nands en^nja user to crea^’O/ aooenOf insert and 

adjust ^ext in tne editor, then save it in a file in his 
directory. are for'^^^rtino and cutout ^odes available 

which allov tnincs such right ano left justification of 

the text TarsOinSf ontions of do u ole or single snacinq, 
various scneies for letterino tne inriividual cages, adding 
headers on each nane^ »tc. 

fho Yffn rrcora'^ also has a feature wh<=^r^ the user 
can cO'^coae text# suc^ as the cont^^^nts of a message or 
letter, tnen rjroo to a 1o-jer fork (e.g. a lower level of the 
network) in toe sv'^te'^ while invoking a messaae sending* 
cao abilit/ ^s descrihe-i in 'Jetrail. It is eaually possible 
to invoke toe ^ tS frc-n the u^t^ail protocol. 

e\/en ■^o^'e oowerfyl eoitor at some Hosts is one 
called TlCO. It is re concise than the xED in that it 

allows the str inning tnnether of Tultiole commands, followed 
by the execute character, and several ooerations are then 
oerfo'^'^ed from one entry. /iith the only one operation 

is perrnissiole at a tine. 

Top best editor the atJtnor had the opportunity to 
wortx with was toe (for n^w editor) which is running on 



the NFS boat in e system. 


T n 


f ac t » 


t H i s 


t bes 1 


s was 


comoospd, e'^ite'^, formatted 


and 


o u o u t 


from 


an Ann 


A r bo r 



terminal usino the 'h'l) and oroorams. Tne UNIX system 

mention-^d co^r^t^s with tno *C* orogramnrinc lanauace. C was 



orioin-^llv i"iolemenfed on f he UNIX 
ooer^tino sys^e'^ on O^C P0P--lt# cy Dennis Pitchie. The 
NED o r onr a'^ f in o;oiM‘on to tho rf^cular keyboard characterSf 
has a^rc/^. <ev^ for -rovina a cursor. Too cursor defines the 
ocsition for ell frj net ions i-vrirh are o^^rforme-j on the CPT 
screen. ■'i^n t^e I'ext can be ooened or closed. In 
other words/ if t us^r desires to insert extra text or an 
additional car.^^r^o*^ i'^ existing Tiat^rial/ the ooen function 
will ad: r'ulti^le lines between text. The remaining 
text is adiust^^i accordingly. Th^ new information is then 
tyoed into the blan< area. If too many blank lines have 
been allotted/ the close function eliminates those lines and 
adjusts re'-ainino I'ext. Ite'^s suct> as oaraqraons or whole 
chaoters can oe extracted from one position in the 
manuscricr and inserted at anotner. If c'*esired# the 



a n o t b e f' 



c a p- a b i 1 i t 



on 


c a 


r even 


transfer sections from 


one f i ) 


e to 


•1 


i n d 0 w s can 


be ooe'^eci in 


the c r i m a r V file 


and 


f i 


) e 


b r o 1 j n s ^ 


in f r o which 


information 


can be readf 


ten. 




^ Scares 


can ability ox 


ists either 


by cursor 


i on 


c 


r by 


ypinq tre strina desired. 


Strike 


over 


i t y 


a 


X 1 s t s ^ 


or chanaing 


tvoino errors^ 


n 1 u s 


e r s 




can he 


inserted or 


de 1 e t e'i / and the 


text 


i c 3 1 


1 V 


o o e n s 


or closes the entire 


s t r i na 


o f 


e r s 


t o 


lust i f y 


tne BCtio'^ performed.[21 






n n r e 


h e a u t b 


or had bpon exenseo to tne 


text e d i 


t i nq 


i t y 


on P A •'< 


FT, no further 


term oaoers 


were w r i 


1 1 en 



by hand/ corrected ano then tyoef. A' here the author haa 
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or^viC‘j 5 ;lv 3 to C'^'Tirose^ eoir and tvop a smooth 

cooy a neocni.^ ta^t editor enabled a reoort of the 

sane lenot^ =^01 conte^'.^ to ce tyoed s-riootn in one and a half 
davs. ^ssesSTentr bv t^e author^ of the cacahility to 

outcut smoo^'h oaoe’^v'^rt' oy mpans of a text editOPf as 
oooose'^i to even an el^^^ctric tyoewritepf indicates that one 
secretarv y-^^onan can nroduce as much in a aiv^^n period as 

toppo other eviaMv caca’nle secretaries or yeomen, 

Froi^ evalu'^tion stannoointf oop of the most 

beneficial fe“»tur‘=^s is for the '^an^ger who is a mediocre 

tyoist to be aole to outnut smooth cooy in less time than it 

would tax*^ to '^ave same inforration writt^^^n cv hand and 

then tvoeo S'^O'^th. In one instancef the author ccmoosea ano 
outcut a smooch v'isit re'T'UPSt on the APPAi^iET in an hours 
time. That remu^st was niven to a secretary to be tyced in 
the standa^'ci ^^nn-^^r. Bee cO use of workload and tyoing 

reauirements the r^^oiue'^^t was delaved over two months in 
leaving t^e office. I’huSr t*^e text editor enatiles much 
naoePA/ork to rrocessed bv the manager in less time than 
normal ano without of a secrotarv. 

3. Soall 



Snell oroorams are available on most of the Hosts 



with w n 


i c ^ 


the 


au t 


h 0 r h ^ <5 


ooePcated. 


I t i 


s a proaram 


de s i on e i 


t 0 


r e d 


text 


files a 


n d c h ^ c k 


them 


for 


cor rec t ness 


of soe 1 1 


i n a 


In 


add i 


t i 0 n to 


the soe 1 1 


i n a check# 


the oroar am 


n r 0 V i ae s 


3 


m ® a n 3 


t ^ r 


C 0 r r C t i 


no 'w 0 r d s 


t H a f 


i r 


thinks are 



missoellp'^. Tnp oronram was orioinally written bv Raloh E. 



3^1 



ann r»as o^en adfusteri for the 



Gorin ar 5Jni\/^r?i<"v‘ 

sv^teT. s '^n A>-icn is ooeratinq at tnis time. 

^ach Host’s sneM oronram ooerates slightly 
Hiffer<=»n^, Hut essentiellv all have a lara^ dictionary 
(< 4 ?f 0 O 0 wor-js). In tr^^ norTal moan of ooeration the user 
invo*<res thn so-^11 oron^am, is asked if he desires to augment 
tne dictionary ant then is allown a to incut a carticular 
file for tno smlHoc cnec^. >^*11 words the sreM program 
does not r^cnuni7e are du-^ceg into a separate file for 
inspection. [h^ro 3 re procedures wnem if a misspelled wora 
is Iccatno Dv thn npouraT it Queries the user. The user can 
then iofor-^ ^ e rroone'^ that the word is in fact misspelled. 
From that coin’' on^ anytiHr^ thn orooram fines the same 
missoell^d it is atitomatically corrected. Qf course 

tne orooro'^ also mj^cts words that a ^ e no match due to 
t y non r aoh i c a ^ errors. 

the user ras one orner important cction. he can 
invoke ve^vino "•eire‘=»s ot accuracy. this is oone by the 
orooram striroioo off prefixes and suffixes and then looking 
at only tne root .vor^. It r^d tjces c^e running time but also 
opens un the oossidilitv tor more errors in th^ final 
o roduc t . (17] 

^ • G r a p h i c s 

ther^ ar^ several graphics programs on the ARPANET. 
Some are tiei in s^ecificaHy v;ith a orogram, such as ’dES (a 
war oamino Tmo-^))/ an'i L^''-0nEP Cm ^scribe (i elsewhere in this 
thesis'). '’’ra greprics orooram on ARPA^IET tne author was 



L"v»l d GraohicSf rr. or^ cOTmonly calleo GL? 



>/ h i c H i 3^ t n e T S [ H o s ^ . GL? is a e s i g n e d as a device- 
indeoe"^"i‘^nf cr^c:>iics s/steT for use in the comrand and 
control «n\/ironrr<^nt. It has the caoability ro do 

ca 1 )icirar''nic aoo oir-Tan disolays. The design allo-^s for 
its use on orp a rlv varyira terrr. inals and oermits use on 
systeor; wrich oo not sunoort color/ shading or multi ole 
device innut. ith a built-in innuirv caoability/ the 

acol ic atio"^ op'^or.)^ is abl® determine the characteristics 
of th® oisriiv device to /vhich it is connected* That allows 
the fullest usn nt given terminal. 

Tno fcllo/^inn constructs are orovided for in 
the GL<? oraohics svste*^: 

-tsC^olis'-inc an^ brea-'ing a connection 
with tne desired iisolav/ device. 

-Allncatino a orar>rics cutout ar^a of a 
soe^i^i^j asoect ratio on the aisolay 
device viewing surtace. 

- C' P f 1 n i n a e \/ i \v n o r t (subarea within 
the alloc a ten area of the disclay 
surface) and user coordinate system to 
oe -^aon^vd rn t»-iat viewoort. 

-Cneatino/ norning/ oestrovino/ disolavinq 
ang eraeing named segments. 

-Generatino crannies entities such as lines/ 
dots/ r^xf/ a^^cs/ and shaded oolyqons and 
soctops. 

-Contpr^lling disol ay characteristics of 
graohics el^^^^nts (-^.c./ intensity/ colorr 
te^^t face spadi'^c rara meters). 

-Acceoting data from the terminal. 

• Ootri^vino devire / system status information. 

-Sending a*^g rec^ivioG device-soecific 



o n o 0 r • f 3 ^ 



• ^rchiv^] 3vs^eT 

-W Tost Hosts 30 arc‘'^ival svst eTt is established 

/V herein a us^^r’s o online# Hi^^ stored files are removed to 
t-ane sto race i^ ^ne/ hav^ oo^ been active ^or one months 
^^Te. The nu^oos^ r>f the archive is twofold 13 it orovides 
each usen wi^a a larie^ lo no-term storaoe caoaoilitv and 2 ) 
it nrpvioes r'^e svste^ A/itr a mechanism for freeino on-line 
stored^* fn i^s i»^itial iocection the orooram needs human 
ooerators the Host to enter and retrieve files as 

r'eouireo. nov*;^verf the ultimate coal is to eventually go to 
a fully automa^-ic system. ^ros^ntly, if tne file has not 
been used for tnp specified time the ooerator will output 
that file onto taors (2J. the tapes each have address 

locations, and trose aid^esses a^e then listed/ with the 
name of the fil^ archived/ onto the users file called 
AKCHTvF niofi^jOrY. ^hat Particular file is stored on c:iis!< 
in the vjse''*s nor'^^1 on-line oirectory. In this method/ the 
system on-lime store c a is or-^a^lv enhancen ana the user is 
not li.Tit ‘=‘0 as a'^ount of total file storage available. 

If a oartjcola*" file is reouired from the archives/ it 
ijsuaMv is bac^ or^-line within fifteen minutes of the 
reauest to the ooenator. 

In ins*'anc'=‘5 Aihere th<=k use'" fiesires to have a file 
archived without wai^ina for the month*s deaa time he can 
invoke comrer^^c; ^o the operator. These indicate that the 
^ile is he rerov<^d from disk at tne next dumn. Th dumps 
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or fil^s fro'ri ^ ^ o t^oer are normally 

oerforred o^c ^ eacH wpeW. T^is serves to free more disk 

soace for (js^r vjno is normally limited to a soecified 

numoer of oar-es active store oe. 

6 . L i n < i n o 

Top link in:? feature is a real-time 

Telecom nunicai’io'^s pvaila*^!'^^ t'^e network. Dep<=^nding 

whpthe»^ us-=^r is at tHe normal executive level or the 

^SRxEC leve^ ^2 can linv^ to other users at his Host or at a 

distant Host. cnm'^ino is LI'^^K (to) ham(£ <cr>, and the 

co^cut«=^r will ^a<e tne connections reouirea to nermit 

contact. On on^^ hos^ tt>p cot rand is instead of LINK, 

dith tne link feature, an indivioual exoeriencina any 

difficulty ir'itn a oa^'^icular feature can get assistance from 
anv otnor »js^r that is on-line. Anytnino that is tyced on 
one terminal in echoed o*^ t^e other. "ihen initially 

leamino to US'^* tne ^'EI/ a student can be at home on his 

l^oPTinal anrj link t rhe instructor for assistance. The 
instructnr tvops th^ reoLiireo comTands to oerform the 
desired action ana thp stcjient is able to observe each steo 
as it haroc^ns. As turned outr the sttioents at ^fPS were 
assionc>d torminais that cutout on haro cocy, and that 
demonstration coulo ^ e saved. In the pvant the student is 
us inn a CKT tyo'=* t^^rn?jnal, the Student can invo<e the 
tyoescrint tQ ^ ] e f^aturp tinned oreviously. Uoon 

linking r^ t nt^n s^s a file of tne transaction. 



could OP pxopcteo/ there were timps 



a user 



d i d 



not* 






<=» cr int'^^rruot^O 



For those tio^es 



it >vas ocs^i^l‘=' to r«f u 1in<s ano/or aOvice from another 

user. T. t t h feature he^n selecteO^ the terminal 



sounder^ a series 


^ 1 X tones 


when someone 


attemot^d to 


link 


to that te'*'minalr 


c 

c 

4~> 

-1 


i n t e r r u o t i o n 


of the oroqram in 


orocess occur . 


a ^ t h p 


same time. 


a messaoe 


was 


au^’cma^'icaMv s^nf 


r n the 


i n 0 i V 1 c:j u a 1 at*' 


emotinq the 1 


ink. 


'the TesspQ^ advise''^ 


♦' a p t t h p 


1 1 ri’< had h e -=» n 


refused and 


mail 



should ce se^t to rhp individual insteaa. 
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T r p .=» r M c ^ t i o s for P P A '.; r T to the military 



e$tablisnm^:>nt ^ 


^ r e 


1 i m i 


ted 


on 1 


y by the 


user's i m a q i n a t i 0 n . 


Discussion i t h 


m e 


o e r s 


n f 


the 


‘■•i aval 


Postaraauate School 


f a c u 1 t V ^ ^ 0 h ; 


^ va 


use^ 


Ah PAfiET 


for some 


time revealed/ that 



^or the vast ’^^joritVf t^ev learneH sometni nq new each time 
they were on the svs^am. Qt thp aDoroximatelv 22-25 
students rer class who ha:: comole^ed the N‘an-^>lachine 

Interaction class Tan introduction to the APPANET)/ 100 
oercent their temir^als until thev qraduateo* Of 

thos»/ ^0 opr^cpnt or better claimed th^^y used the terminal 
daily, tne students exposed to tne ARPATIET via the 

^an-'^achin® I'^t^rac^i'^n class war^ able to do continuing 
work for ^f^or oraduation^ and stated that that 

caoahility was i^^valuable to their oailv work in their 
normal oillet. ^Ovaver^ testi^'onials alone oo not show 
A P P A f .] E*t*s y^lue to tnp military. In that lights the next 



sect i on 


is to i 


scuss the aool 


1 i c a t i c n s of the 


ARPANET 


i n 


three 


va V s • 


First will 


be a d i s c li s s i o n 


o f gene r a 1 


a o o 1 i c a t 


ions of 


th^ network 


orotocols as they 


could 


be 



aoolied to lav-t'^-^ay naval C3 administration and 
ooerations. Second, the scecific aooli cat ions as determined 
by invest! matin a 'jAS Lem more t^^nant activity ooerations will 
he discussed. In that subsection/ assessment of man-hours 
reouirec fo«^ c^rt^in iobs will oe o resented/ and soecific 
savinos tnat c^uld b‘^ shown are i 11 u strata (i. Here the ooint 
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needs to rnat u r sevinns ooes not indicate 

^irina a^vnn'=‘. ^*3 r^^-ruitino end retention rroble^ns in the 

^lavY -^ersisr, it is i-menative tnat "^anaoers nave better 

nethocs to -»M joD ref^uinen^ents that contribute to 

reaoin^ss. ^•iscussinr'» of ^nose ^etnoas is meant to incjicate 

the ability to o«t^*er o^r'fcrT a joo with fewer Deoole. 

TnirO/ a suorectio^ d^scrioinc soecial on-line aids which 
have alr^^adv oee'^ d^^ve^oced is c^esented. The last section 
is ^ot all incluvSive nut discusses scecial aids that were 
used by tne aut^o^ } ] e at '''iPS and showed naval 

aoD 1 i c =» t i on . 

A. G£^£C)AL rC A r TO-JS 

1 . PAT A yr,->A- S^fP 

f f all t 3 rro’*ocols hacJ to be e^a'^ined and a value 
aiven e=‘C^f it is tiis autnor’s ooinion that the 

canabilitv to data would ^ave to be sinolec out as 

the on^ '^ost valu3’^}p in ma<inn thp AP^AMbT different from 
other con^nuter svs^ens. If is that special featurer which 
de'^onstrat^s r^a^ s^^v/eral '^inico'^outer systef^'s by th^mseives 
still can not sa^isfac^'orilv achiev«» all that is needed to 
totally to coonuteri?ed database manaaementr and more 

imoortonflv confinuifv in command/ control and 

CO'^muni cat i ons , 

Th^ fir'^^f er^3 whicn came to mind for fhe use of 
data transfer in the manaoemionf of individual's military 

recoro*^. Tn^ av^ra-o^^ enHsteo mar^ is transferred every four 
years once ""e joins the fleet. ^efore that he is 



transfprre'i ^ r 



recruit train! m to an 



A 



School Tsoecialtv 



trainincOf an^ uron comnletion o^ A School to a Fleet 
^ea<^iness Av/iati'^*^ ■'’^intenance ^rooraT (FFAVPJ. he 
noes tc t^e so’jaoron or ooera^ino unit. ivith each nove the 
individual either n'rvsically carries his records or has them 
nnailad to ^he nesr successive co'T'mano* The recoras involved 
normally c'^’^sist o ^ ris servic*^^ r^cord^ medical record/ 
dental raco'^df trainino record/ ana oay record. The same 
records are aoolicaole for officers/ with the added ooint 
that most oftirers transf‘=^r every two to t^o and one-half 
years. No d^ta could natherea on the number of 
records which ar® lost. Discussion with oersonnelmen/ 
disbursina cler<s/ c'^rosm^n and thA traininq yeomen all 
virtually oroouced the same resoonse/ "Too many!” Furtner 
discussion indicated that an estirnate of two or three single 
record losses oer unit rer v«ar >was not inaccurate. 
Althouoh tha** statistically is only slightly over 0.25 



oe r c ^ n t 


i t 


i S 


S !■ i 


1 ] far too 


much whan 


it is c 0 n s i 


rie red that 


some 0 "^ 


t h ^ 


da t 


a c 


0 n n 0 t ^ e r 


econstrujcteg in certai 


n records. 


Thus / 1 


f 


A P P A 


*‘PT 


c a c a h i 1 i 


tv were 


availahle at 


all naval 


f a c i 1 i t i 


e 3 f 


n r 


at 


least t h A 


m a i 0 r f a c i 


1 i t V w h A n 


more than 


one f ac 


i 1 i 


t V 


was 


located i 


n the same 


oeoaraoh i c 


p r o X i mi t y / 


a 1 1 reco r c 


t r an 


s ‘ e 


rs could be hanoled 


via FTP. 


The added 


f e a t u r e 


0 ^ 


t n 


3 t 


c a o a b i 1 i tv 


would be 


a savings of 


man -hou rs 


where the 


s a m 


e 


data is 


stored nn 


c o m o u t e r s 


in both 



locations. T^e ’‘^ev is that tho commander could ascertain 

''exactly trainino the man has received/ what u/i1l he 



JP 



and Ho.^; it 



-^iM affect the unit’s readiness if it is 



not“ achievc=*'i. ^11 of thet can he achieved without waiting 
until reco*^is are he'^':^'! carried tv the individual* 

Anothe"' area of oener^l aoolication envisioned for 
th^ dat^ trans'^er feat ure is in distribution of the niyriad 
of n^ilitarv instructions. fhe a.nount of tide and nnoney 
soent each y^<3r by rail thp Maw's individual units in 
Taintenance of ins’’ruction files is tanta-nount to all the 
other ad-^i^istra’’ive reouirene^rts, CoT.nander /iilliam 

^asc’^allr head of tr, =» Maw's oao^rwork control office^ 
St a tec? there a^e al'^ost ?o0 0 Chipt of ^laval Ooerations (CNO) 
instructions anj ^ Tiassive effort is underway to oare those 
down. an assf^t to oaoerwork^ six fleet units are 

nresentlv ^^/orkina wi’^n 'word orocessors' to aid in reducing 
the oao^r'^o'"^ nroo'e'r. Connriandpr Paschall stated that a 
word oroc^ssor in t^e C*'0*s 'nailroCT had saved 'SSO^OOO 
yearly. [151 Insoection of anv unit's instruction file will 
reveal the casca^ino ^ f f c^cx one instruction at S#=^cretary of 
the Mavv or Cf'O level nas the syst^^m. Almost to 

the unit/ <=‘ach offic‘=* in t^e descenoino chain of command 
references t ^9 niohr^r instruction/ in one written at its 

level to a-^olify wh 3 t '^/as said at the higher echelon. By 

fhp ti'T^ tn^ sf:uadr on - level unit is in a cosit ion to act on 
thP StC "V or C instruction/ there are normally no less 
than threo or ^ Q\jr oth<»r amolifyino instructions. As each 

one is anj--'d a^n -nailed it slo’-is ocwn the o roc ess of the 



lowest unit '^eipo ahl<» to establish the oroaram required 



all of levels o ^ distrihuM'on are counted for 



each 



inst:ruc^ionf c^u^ri no^t lively determine that one 
instruction at the hinhe*?t administrative level generates 
the use of at le-'^st a ’■rucVload of paoer. ;';ith the ARPANET/ 
the instruction's can oe l^ft on-line for access bv the 
general user. Th^t is currently done with aocumentation and 
SDecial svat^m O'^inr oaO'=^rs for th« APPANET users. The 
individual then r*^e ^ 1 t e r n-a t i v of scanninn anv document 
on-linp tor his p'^eos/ or transferring it to his 
accoun** ivnerp neesed on a routine basis. 

Of course th^ intanaiole benefit from having the 
caoebili^'y nata transfer has been the *imn^ediate’ 
acouisition pt Para wn^p n^aoded. An individual cJoes not 
have to fioht for AijinvO^! teleohore line/ to reach a 
oersoof who is not in his of'^ice/ wno is the onl'/ one that 
can he a to mail a cocv of some document that was needed 
1 as t Ajeek- . 

?. ^^ai i 

Tr)orp ^;as no vay to determine how mucn time could be 
saved cv u'^inc APPAfvFT Netmail protocols for mail as 
conosed to using tho ij . Postal System. Add i t i on a ] 1 y , the 
author had no method to determine how much is spent each 
vear^ in the onste! system^ carrvina and deliver i no franked 
dovernnent mail. Tnrouarout thp nine months of using the 
ARPAMFT^ t^e one i*’e^ that w=^s checked dailvf without fail/ 
was th« user mail. **?hen on ♦’enccrary duty assignments (TAD) 
a^ay from the '-^aval Postorantiate School tne autnor was able 



ro ^ t v/as t olace at tPP school via 

fne -nail 3vst^"i« U'^ occ^ssioHr assignments were even 
C 0 Ta>leten .^rile TAD and nailea via the system to the 
instructor. fi'r^o f q r oyop lenathv mail to be sent was 
no'T'inallv unner ^ive S‘=^conos. 

Fven in instances v>n<=‘re an i no i vie ual has not had 
trnuh'lo obtain inj an autovon teleohone connectionr or the 
called oar^v nas teen out of the officef much 

time is soen^ callinof n<=^invo oreemeteo/ ano recallina. With 
fhe mail svstp'^/ it is si^olv a matter of sittina down at a 
terminal in ♦-ne morninor tvoino the messages for the day and 
mailing tr. ex. Then h»j sines s is as usual until later in the 
dav ^hen the netwnri^ is ana in checked for responses or new 
mail. Ihe adiec f^a^ure is that a record is also availaole 
using r a mail# '-h. ^reas tne teleohone sometimes leaves doubt 
as to what soecificallv h^s been said t>^o or three days 
orevio’jsl v. 

^ctn of to® ao^vo ifarrs certainly have aoolication 
to Le'^onre nr an/ oth-^r naval facility. Each unit on a 

naval installation routinally sends several memorandums oer 
wee<. Tne mail system could greatly shorten the 

time for oelivery of those mormpandums. Combine that with 
th^ caoaoilitv tr do text eriitina in the mail shell and 
tyninq tix‘=^ can also reduced. any the time this author 

sat as an -Administrative Officer watching the new veoman 
restart simole r<»n'orannuTS b^^cause of tycing errors. 

not^wortrv occurrence where the mail system 
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o ^ Stance was o\j ^ r a letter of 

in<;truct'io'^ TL'':') se'^t fro'^ 3 carrier airwino commander’s 
sta^^ to a souampcn. T^e l<='t^e'' ^^ao been exoected and when 
it aid not arriv® ^ rail was made ^ror the scuadron to 

th«a star^. Tn‘=» ars.^pr was obvious^ the letter of 

instruction was ana the sta^f as^^ea the squadron to 

wait just a cnuol^^' more davs. After that two davs 

another caM tn ^r-e sr^f^ v»3s made. The staff too aareed 
that Ld-I 'was hooel'^sslv lost and aareea to mail a new 

ccov t^at dav. Five aavs l^ter the second cooy arrived. 

Total delay ^rop» staff '^ailinn of the first cony until 
rece ict of tho sec^p'^ cony ov tho sou.aoron was tv/elvp days. 
»had thev nee access to the ARpA^]E!^ mail system the LOI 



nroraciy .^nulo not 




03 t ^ 0 


b e q i n 


w i 


t h . 


I n 


any 


event/ a s<^cnn^ 


t rans'^i t tal 


/j o u 1 ci 


have taken 


no 


more 


than 


five minutes total 


to delivery 


. T H e 


r e s u 1 t 


i n 


the 


instance 


cited was that the 


squadron vH 


»• nou t: 


the LOT 


had 


t 0 


on to 


i t s 



sister soupjro^ and r^y a cooy of a rather larae document 
in erden i^s clanninq completed on time. TiT>e anq 

money notn '-/'^ste't. Adoiticnallv, less than effective 

time ‘-^as allov^a tor the nlanninq of a readiness measuring 
deol oy’^eot . 

A orea’’ ^rnpiem in the ~hcle military orqanization 
has cea*^ a S 3 turated communications system for messane 
traffic. sclutirn in tho oast nas been to imoose 

Mi^rvi/h^ a oroc'=‘dure which essentially stoos routine 



anrrinistra^’ive rra^^ic froq be inn 



s " n t 



If A P P A hiF T were 



incoroorat^^ 



i ^ o 



a V/ a ^ 



inst 1 ations 



it would serve to 



aun'Tien*' rre alrea'iv over used naval telecornmuni cations 
systP'T' and still o^fer a means for transmitting 

unclassi^i'^Jf routine administrative message traffic during 
tines wHen - 1” T -} I ^ ^ would he imoosed. ^ second benefit 
would he t^at ♦'hp netvor^ mail would arrive much faster than 
the crjrrent ^ouciop cateqorv messaae traffic has in the 
oast. 

^ m ^eco^l -<’::^inl’£5oanon 

*^*a>ntainina records on comnuter systems is not new 
to the 'Jaw. Tne function of eacn Aviation Training Supoort 
System (ATSS) on a naval eir station is to maintain enlisted 
person's training '^ecoras and training history. Slowly that 
has reeo exoanr'^e^^ include ot'^er data rea ui red for 

documenting a“^vance‘"?^tf maintaining recall files# etc. 
from t^at sta^mr^o^^^ little more '^eeds to be said. The 
reouiremeni“ is ores*^ntf it has oeen recognized, and a system 
is f u n c t i o i n n . 

^\hat is i-^terestinq is tnp duoli cation of 
information. Tn'^^ ^avy only recently instituted the 

'Personnel Sunoort- “^et^cnment which is fundamentally 

established a centra! i7ed activity to maintain personnel 

and oav recor.'is ^or all Personnel on a naval installation. 

Some of thp data is si^^ilar tn tnat being keot at the ATSS. 
The point t-h'^r should hp s^'r^ssed here is that the PSD unit 
and the ATSS ha\/e no method to transfer that common data 
computer t'^ co^nutpr, Fven r^e oisaooointina is that the 
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inHivi'^iel ^3'^ unit‘d 'io not nave ^he c^nability to exchanqe 
in^o^ •'nation bor.v^en fhorn<^<^lves comru t*er to co-'n outer either* 
An ovs^’eo co'Mi ^^olve tnat orohleT. 

i\ , Prator^r^i"tQ(^ 

To the naval oroani;!etion an o^*^icer is not solely 
an aviator/ on a a.-^ic oriverr out he is also a rrananer. He 
^ust l^aH men anH 'r^^naoe the adn,,‘r»istrative natters which 
are o^rtinent ♦'o t-hnse . To acconolish that end most 

vouno officers h?on olaced in a sauadron collateral 

duty oill^t tor six to eiaht months* At the end of that 
oeriod thev hav^ o^en transferred to a difterent billet to 
be exoosei to so""e**nino new. Hooefullv/ ov the time each is 
eliaible to assu^'e com rand ^ e has been in most of the 
squadron Toe ooint is that each time a recurring 

rennrt or messao^ has Oe^n duef an ofticer has spent much 
time ^ito ♦'h'^ oroner Publications to produce that report. 
The ti"^e soenC n^s not of necessity to qather the 

orooer oats. Mo ^ mall/ it has been soent in tryina to format 
tne neoort in iust tne specific order tnat was established 
by t*snse vho '^ust ror>o <5^veral of the same reports. 
Likewise ^ith annual r^oortS/ ^he senior ynoman spends much 



extra t 


i me in 


f 0 r m 0 r t 


in a a report 


he has not 


seen for 


some 


time. / 


i t h t h ^ 


Ai<n Arjc T 


ther» exist 


or 0 crams 


which/ 


when 


se 1 ec t e:l 


/ a u r V 


f* n o use 


r . .'J h e n f i n i 


s n ^ d with 


the nuervf 


the 



prooram takes ♦'hn answers aiven^ places them in the proper 
position in a rre'^ormatted messa-op/ and in a matter of only 

a form a ♦‘ted "'essaqe/renort. A furth^er 



minutes o r o n l: c e s 



exaTiol^ 1*3 t-ne of FSA^, in this section 

unOef' so-^cial sor] i cat ions. 

5 . r r 1 i n 1 n 

In oeace^i^e ooera^ions tne wc^d is trainina. All 
evolutions in t*n<^ nilitarv are ai'TecJ a ^ training for the 
eveni'ualitv of -war. To tt'at end , the caoability exists on 
t^he onaoles ouilHinq s/arious rroorams to train 

an inOividu3l at the kevho=»rd. Th<^ aufhor founn nothing in 
^xistenc^ ciii’^e so fancy as the sc^^cializeb conouter based 
instruction develonad by corooraticns such as Ha/eltine/ but 
fh^r<=" exists t^e canobili^v to build nroararr»s that can 
achiev'=‘ trai^ini nojectives. vVitnin llnix^ using the C 
orogra^nino Isnouane^ data can be exhibited and then 
follow uo '•/i*’n n'j'^s’‘i'^ns, T^at is comoarable to a 

prooranTt*:^! ♦'ext ^xcen** tha^ it is on-line. h’or items such 
as the simpler t^s**s roguired oromntion to E-^ and E-3 

thnse ret no n s ar-=» r^ore than satisfactory. If one desires to 
no into cr^^ter oeothf then otner languages are available to 
build suc*^ nroarars. A tyoescriot of a session on thp Unix 
syste'^ us inn a sinol'^ profjre"' written in C can oe found in 
th» corouter output section. That proorarn was written oy an 
individij:^} Aiho orofessed to be anythina except a corouter 
oronri-nmap, this author. 

h . *lon-So-^C i 3 1 1 S t A 3 i s t a O C ^ 

M-3VY frenuently has be^n finding itself in a 
position with not enough oualifiei oprsonnei. The result of 



that is that many ^^il)pts reouirino 



sppcialists have gone 



vacar^t in recast -^onCf^a. there are areas 

>^h^re ^ sn^=‘ciali?t o® only occassionally needed and 

hhorefore the are not fillno. An ^xannnle is the 

lac< of a doctor onnner^i destroyers. Fven at the Naval 
^o<5oita] at La.Toorpr 3S at many i n s t a 1 1 a t i 0 n s ^ the shortaqe 
of doctors has led to tne tise of ^nysician Assistants. On 
tne A PA', FT rh^r^ exist rroorans to assist the nonsoecialist 



in diannosi^o certain nnehical oroole^s. These are at 
oresent in s’^rictly an exoerinontal ohas^. ^owever^ they do 
(ieToostrat-^ caoaoilities exist for assistina non- 

soeci-)Msts. ^re one the author worked with C^•^YCI^1) is 
described in r^r<^ dc*t;^i] in the third portion of this 
section, Jtn^rs tnaC are developed and can t)e found on the 



networx ar^ an'^ PAwPr", Pour in development are 



0 L 0 P E N f P P 0 ^ h r r P i F' - V '' ' and the S L Project. 



r 0 ' G E '“'I - C n - j <5 t r a i n ^ d s t r i,i c t u r e 0 E e r a t i o n 
accepts <nown structural features 
an un<ncwn molecijle and produces 
all s^'ructural isomers consistent 
wit*^ th^t data. It is an initial 
V#=^rsion of a nrooram fon comc:)uter 
assisted struct li re elucidation. 

PAP^y - is an interactive simulation of 
paranoid tnouort process. Users 
conduct first interview with 
PAPR/ to obtain a diaanosis. 



' • 0 L G R E d - a ^ o 1 e c u 1 a ^ a e n e t i c s d r o q r a rn 
^POFEIA' - protein structure model ina 



PU-F-;M 



^ 1. S L 



for Pulmonary function description 
^an a oe'T'ent^ includes mathematical 
^odelino of nhvsiolooical systems. 

•^edical information systems laboratory 



The fnreaoina ar« all medical oroqrams at the 
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Center on the ^PPANtT, That 
Host ( 5 ! i ' ^ X - W ) is j s e H n r 1 Ti a r i I V ^ or a r t i f i c i a ] 
inte^ ^ io-^^nca T-sn^c^i’^nt . 

7 . ^:q r i r o o e s 3 i n n 

Tne ce^^aHiliti^s ^ o r worH orocessino hav/e already 
hee^ T^entionaH for ^h«=» n^ost oart under the discuS5;ions of 
text in 1 ^'=^s^ane t^a^fic nandlino. The reason it is 

Tentioned h^=‘'"e senara^ely i^ because of the oreat n^^ed seen 
in naval uni*-s for i-noroved hand lino correspondence. 

Stao'^ioo orocedu^'e in th<^ IJ.S. flaw/ for corresoondence/ has 
been to oeroit uo ^hree oen and ink cnanaes to any 

official corresonodence ^eavino a unit for higher authority. 
Yet in the s^V‘^n^e‘^n years this au^'hor has served/ he has 
yet to se^ a co'^nandina office'" let corresoondence tnat was 
less than } Q t r ^ r oerfect leave a unit. The result has been 
that Tsnv oany nours have been wasted retyoinq that 

oaoerwork. *^h^ end result nas oeen a decrease in efficiency 
within a unit i on o r use of oanoower as a result. Hence/ 
instead of usini middle fi'ananer veo"^an personnel to do 
^anaoinp/ thev hav/e o^nn ijsed to do the typing of important 
oao^rA^rk/ in'^or^ant* in that it ^as ooino to hiaher 

aut-hori tv. 

Tn I'he 'avv Ti^n^s article previously citing 

ConnTtander ^^schaH/ it was pointed ou^ that one squadron/ 
using a '^in r n oroces;o'"/ had reduced its administrative 
wor<losd hv fort V 0 ‘=*rcent/ in only two months. The Navy 
^^anoow^r 30 0 Analysis Center/ Atlantic/ has estimated that 
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C"3n 0^ fi^tv ne^^cenf. 

? • T r 3 1 n i n a c n e 3 u 1 i n n 

Th,^ final a^ea of nen^ral aooHcation to be 
discus«^e<T is t^e sc'^elulina of traininq. The oroDlem really 
needs verification. ^ne orimarv ouroose of the Aviation 
Training Suncort* Svsten (ATSS) com outers is to tracl< and 
orojec^ traioinq at the naval air station. The 

oroblenr is tn^r it '^as estaolish^d for the enlisted oerson 
only. *ith aoor^xi<Tat«ly ?? officers in each A-7 sauadron 
the need alsn exists to trac< their training. At present 
tnat is all oeino none t anually. /inv the service recoonizes 
thp reeh in one ar-^a a^d not the otr^r is not cl^ar. In the 
naval tp,ainino situations tnere are so ^any varying factors 
tnat eac'^ s'juadron ^as an officer wnos« collateral duty is 
traini'^o a'^d a'^otn^^r ^j^ose oillet is scneaulino. Planninqf 
schedulinpr trar<inOf oroiecting and insuring that all 

trainino is oerfop'^ed is virtually the sinoular goal for 

each unit. Ft is tne orooer conoletion that objective 

which insures readiness of th^ United States* The 

or^oaration of the navy*s tinhters is still being 

accomolishpj Tanually. 



B. SPFCTFIC [c ;T IO\F Af UAS LF^'*0QPE, CALI^^G^dTA 

5o*T^e oac^ ground intor'^ation is aoorooriate here. Naval 
Air Sta^'ion L^^.roore a, ns cho^Jen ^ o r investigation of ARPANET 
acoli cation ^or ^'ao reasons. Firstf tne author had been 
stationed L^T>ooref California since 1R70, for various 
oericis nf tirp^ gnu ^^as tnerefore familiar with most of the 
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hes? Tun its), Seconi^ the close oroxiTity 
of M /\3 i-n *\iaval Pnstnraduate School (NPS) 

'^u'ref'ous trios reauired to prooerly research 
the TOSt C'J rro'if ooc^re^i'^a i^^thods at the time ot the thesis 
writinvo. rroT> the last tin^e tne avjthor was actively 
statio'^ed at l_eToore (October 1977) until the oeq inning of 
the thesis r^s^arch ^'^^uoust 197^) sooe chanaes had occurred, 
"fhpreio tne ^ase rai or-^viouslv t>:^d no real-time good u ter 
inout^'outout exceot ^or tpo AT^s (formerly VTS) there were 
two units with recent acauisition (mio 197^) of that tyoe 
eauioTent. The reTainino activities invest inated had either 
Generated aomioic^tf'etive orocedures to atteoot to acquire 
cOTOut^r ha»"dware or iniicated they hao recoanized the need 
for s u c o e o u i o m e n t . a o o e n d i x 0 lists in detail the units 
visited/ a^'^ i^oivicual ooiors of contact. 

It IS inter© St inOf thcuch not surprisino/ to note that 
only in one area has apnli cation on a navy wide basis been 
cons i dared fnp real*time conn©otivitv. That one area is the 
*^erscnopi Suooort Oetac^oent (^SO). The remaining 
activities h^v^ individually recogni;^ed an inhouse need for 
real-tiT''^ comouter aoolicatinn ^or their ooerations. To 
that end/ toe aooli cat ions considered were predo'^inantly to 
satisty ono^^larrs only on a local level. ^^ost of those 
aooli cat ions could hav^ conceivably been satisfied bv a 
stand alone Tinicomouter sy=^teT such as a i'*ano 2000/ TRS II 
etcetera. ^noe tn© oeronstration of the ARPArvjFT was 
comclete^/ discLissio*^ irTediataly tenaed toward the 
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inforc‘^^p*:j^3niMty th3t a as cossiole basewide 
and n ^ vv w i :j ^ w i t ^ A P ^ ''i t [ . T n every i n s t a n c e there was 
dat'a^infor^a^inn requi^e^ on one unit’s svstem ooeration 
tnat was riec^ssary in at least one other base unit’s 
OD^rations. Jn '^^ost instanc'^s the same data/information had 
to snar<=»n a’^on'i several units. That interchanoe of data^ 
cOTOutpr to concujtop, rculd net be oerforTied with multiole 
individual m i n i c n m r u t ^ r s . H o o r e / with sufficient numbers of 
qraH Tiniron^cutop< 5 ^ ^ ^ pi total coT)Outinq oower might become 
ecual to an tyoe installation but would never 

oroaucp rpo connnetivitv. Figure 3 of Aor:>endix 8 

shows the interronnectivity reauinements at '\AS Lemoore for 
information ^xena^'oe a-^O'^c units. 

Tho fnllo^i*^-} subsections then oiscuss each tenant 
activity inHividually. .'^nat ooerating oroble^’S wero found# 
what c'^noectino to cny1a On to Solve those problems# 

what mar-hou'^s could oe Saved’ ano what inerpese in 
expediency a'^d efficiency could he expected are ciiscussed 
^or each . 

1 . "^ecu r i y 

yr, o security ooQ;aptTent at the naval air station is 
tasked with all yohicl^^ fautomobile# motorcycle# and 
bicycle) renistnation# weapons reoistraticns# and pet 
re'^istratinn nn the station. At the time of tnis research# 
ther<:> wer^'‘ anorc^imateiy l'^#00 0 oersonnel on the station and 
7^32 vehicles ^aoist'=*rea. The w paeons and nets were those 
belonoinr t^e individuals living in base housina. The 
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^ e c u r } f y tbe r^soo^sicilities tyoical to 

any ooHce ^ rce f sn far as anoHcations go to on base 

resi'ient*:^, u^e oriT^arv areas where an ARPANET 

connection woo^d assist tne security depart rrent is in the 
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T p rad 


i strati on orocedurp 


is for an 


individual 


t 0 


no 


to Security 


and fill out a form 


for 


e 3C n 


vehicle/ w e apon 


an n 


o e ^ ha 0 '»'■ n s 


t/‘>h®n checkinc into 


the 


a 1 r 


station. 


For 



thos^ livinn o ^ f bese^ the vehicl"=^ registration still 
apolies. 'I'he topr-s contain infor'^ation such as aclvdressf 

teleonnne nu '"^npr, in«;uranc^ carrier^ license olate number/ 
decal nunno^r an^^ unit ro w^ich rhe indivioual is assigned. 

^nce tre infnrTr^3f-iQn is ootaineo it is manually 
trar, soos^d co a circul^^r cardex file tor ourooses of *raoid' 
access. Aiditionaily/ the information is sent to the’ 

auto'^ated dat^ crocks sini facility/ where once each month a 
co'T’Outer run is made to reassi'^ilate old data with new/ and 
than obtain a co^' cuter rep:iout sorted by name (alon abet i cal 
list i no)/ “^ecal num. b‘=^r/ and license olate number. There is 
no real-timo re^^Jout available nor is there real-time input 



to t •' e 


f i 1 P s . All 


searches 


for informat 


i on 


are 


performed 


3 n u a 1 1 


1 V 0 V o n o of 


the security oeoole on 


duty 


a t 


the time. 




i s c u s s ion 


of ^ h- o 


situation with 


the 


sec u r i t y 



oftice?r and his assistant ir^dicated that the system most 
lively vvas acc^sse*^ an ^y/erane of sixteen tinges oer day (a 
?a hoyjp An assessment ov the individuals who 



hS 



wor-^e'J was that each access o^ the 



files rec^ijire^'* t. ^ o ^w^nty ran-r^inutes. That came to 

four '^ari-rours o«r (^ay on file access alone. The fin u re was 
arrive'^ at hy tekino rhp conservative fifteen minijte access 
time anr:; consi Merino the sixteen accesses per dav. The 
intent '^f aut'^or is to remain conservative throughout 

this thesis v<nen esriTatino man-hour fioures. Given that 
tr e security ri'=»r^r»'mc»nt is active 36*^ nays oer year^ the 
amount of ^i’^e snon>* accession files in one year would be 
\ <i bo mao-novjrs. ^^eo^are*^ exercises with lenathy files^ such 
as the on-Mne nimctory of users# oemonstrated a 

searcn for any oiven name or series of diuits to take less 
than one man-minute of time. The subjective estimate then 
would ^3 a Savinas of sc^e^hina over l^foO man-hours oer year 
bv usino a^ .AKPc^hT tvoe svstem. 

Teis estim^^r^j savin as of just under S7 man-davs per 
year on f } > ^ access is a tancsible benefit. Using the 
standard ['^^oartm^^'^t of Cnfpnse monetary values assigned from 
tre co"^rtroller*s manual (For ourposes o ^ this thesis they 
wene taken from fj^val ^^^ir Station Lemoore Instruction 
70 0 0 . IF Foc^o^ure ( 2 ) ann reprinted as ^Doenaix E.j the 
Hollar savinns seen v»ou)d ne 1^086.2?. "^lore imoortantly is 
the caoabilitv to have uo -to-date# on-line information from 
t*ne ti'ro an i 0^1 visual registers a vehicle or other item and 
wa1<s out of the security office the first time. With the 
current orocedLi'^e# the first individual to reoister 
folio ‘.'•.irin t^^e monthly Dr intout# does Pot aooear in the 



system- ^r>r t ^ \ r t w devs. v'-ith an APpai^jET tvce system 

fh<^ op*eH i-Q reoistra^'ion files to nata orocessinq each 

wou]'^ no Innn^r ne n^cessarv, THa o“^ficer-in-charqe 
»eval Antom^^ion P^acilft'y (NAVDAP) at L^moore 

researcnen oas^ nontns inouts by Security. The averaqe 
nunrer of inruts oer mont^ was 15^7. Given t^at the key’* 
ounc*’' or'<=^r=^tors at ^ariMfy can do 110 car cjs ner hour, 

^he in^ut to ^liohflv over W4 rrtan-nours per month 

*or sec‘j'"ity*s ^ilas. That navinas, in tho case of real- 
time ent'^v at ^n#=» securify office, computes to approximately 
>.Q0u c=^r veer. '.’ith r^j^i-timo entry, the time required 
ce nn nre.^t^r tnan is now soent on filling out cards 
by tri<=> ^eiistran*- and ♦■hpr tne transposition of that 

infer '’•^tipn tg the cardex file. 

AoHitinna) benefits would be in the area of better 
forcp Acgur^t^ data oatherinq for time soent at 

various tas‘<s, nu^t^0P5 Qf searches maoe, numoers of total 
files, t r . com]^ orinteo out cy computer. Those items 

are not cu'’'r<=>ntly j^nown because to obtain them woulo require 
manual counts, an extremely time consumina job. l^nless 

authorized '^onev to write those oroarams the 

information cannot even be obtained from i^jAVDAF. An ARPANET 
oroqra'^ could be s^t uo to continuously tally such items. 
Thus, addition of such a system woulo become a tool for 

better nrs;:^p, ^^Q^^n-ont of aanoower, task assianments, 

reoistratinp control and criminal activity on the air 



s t a t ion 



'^uen 9vstem would ;:»lso free the mid ale seniority 



^ r 0 '^ 






^no allow thenn fo be in the 



fipld ac^u‘a1ly security d^t^^ils. Accorbinq to the 

Securitv Officer, office has oeen as*<eb to invest iqate 

trensitinninrj to an all civilian force. In the case of 
reaistratioof if an AFPA^»pT tvce system were available^ a 
civil service secretarv (GS"*3)f as used to keypunch at 
PAVO^F^ couW' r'anane the tes^ now oerformed by two and 
so^eti'^^s thre^^^ rido.i^ cra'^e oetty officers. 

2. Ai'^cra^t I^tpr’^poiat^ ’"'aintepance PerartTert 

i e c u s s i o n A' 1 t the A T ‘''M) o e o o 1 e at L e rn o o r e r e v e a 1 e d 
that ^ already recoon i?eq the need for aoinq to a 

cc'^put^»ri?po svste^ of soT^e ‘<'ina. In fact thev had already 
sterte'^ the ao^^iristr.ative croce'iures to acquire a i^ano ?000 
series ^iniconcuter syst«?? to hancle their product ion 
control sv • Ajrhouoh the Tinicopouter would be a great 

asset tQT th^ir nr'^oleTi solution# it would not solve the 
orocl*=^r' coTPl^tplv. '’Inst of the data they franaoe is 
oenereted at snuanron level# passed to either themselves or 
supoly ano ^^v«»n^ually processed via the ACP facility 
( !'.! AVDAF) on s^at^cn. Hence# the mutual information is 
either transferpeH ever teleohone# via the outv driver 
mentioned rrevieuslv or bv ouaro mail. That process 
so^eti'npq ta»^®s ^s lone as t*^ree days to oe completed. In 
tho interinn en aircraft oart sits icle and an aircraft is 
frequently in a nc'^-ooeraticnal status as a result. 

*'ithnut try i no to pecome too involveo in the 
so<=cific sfeos in process it is necessary to explain the 

SA 



fuf^ctionina various units which work with 

A I u . '/.hen a c i 1 o t writes a C5 i s c r e c a n c v on an a i r c r a f t r the 
souaHro'^ raintenance "nan trouolesnoots the discrepancy to 
HeferTine i^s ca»is?=^. In the case where the oroble^T^ is due 
to a n=,o cart^ a reolace^ent oart is ordered from suooly. 
Tf th « bad cart is in a cateaory of carts that can be 
reoeireo bv it is then sent to them. At ATMD a 

rraintemanc^ action for*^ t^^VAF) is written on the cart. A 
Dcrtion of rha^ tick^^t r^^mains with the oart and another 
oortio^ is olaced in a laroe Visual Information Disolay 

System (VI^'S) roer'^ to maintain location and status of the 
oart. At a^v oiven time there are usually 1^00 carts (give 
or tak^ a 10*'^) o^ina orocesseo thpouoh Aivn, The carts are 
enter ^*0 into one of several status; £^-PEFr for expeditious 
renair; I// for in w^ork; , for bevond the caoability of 

maintenance (usually meaning it must oe sent to a hiaher 
levei recair facility): ano PFI/ for r^ady for installation 

(miAarino it has n^en fixen). ‘iithin I*/' status there are 
suhstatus; PLr fnp back loaaed/ Ai/'iiv', for awaiting 

maintenance (not enouah o«=»rsonnel to wor< on it at the 
time); and A'P, for awaiting oarts. For each chanae of 

status the inoivic:!«jal work centers (^1 total) call 
oroduction contpn], Ppoduction control then has several 
indiviouals ^ho wal< tpor VluS board to VIDS board moving 
fhe •''"AF to a cncket denoting its n*=^w status. 

the e^n of ^=^ach day an individual is assianed to 



manually no 



t n p o i.i o h 



^ach Vies boards log on a master sheet 



t n 



of oart 



and total those in order to 



insure contioui^v a-^d currency of the sta^’us. That one 
individual/ and so'^eti'nes an o'^ her/ spends tne majority of a 
sincle wor!< shif^' on tnat iob alone* The overall 
aOTini strati \/ a and sucervisory staff to manage that 
ooer^=>tion is anpro^i'^ately 17S. Five to seven indiviciuals 
oer snift are used t^> cranae narts stat<js cn the boards. 

' hat a sinnl^ in'T^ivintj;^] could maintain on o CPT terminal/ 

is rentiirinn si>^ fn eio'^t neoole to oerform manually* 
^CCCroinn to t^e rhiet o^tty Office'' in charc;e of the 
oceration/ some ?50 ^ o 300 oarts are ’lost’* That is not 
lost in the sense that the oarts ar® mi solaced/ out lost in 
that a is nft^an oyerloo<ed or missed in the board tally* 

Thci vAFs are el wavs ^ound/ nut that entails retrackinq 
tnrouoh each yTi'F 

^I'’D nfMcer and his sta^f have comoleted a 
study o ‘ the s a v i n a s a v a i 1 a o 1 e from u s i n o a c o m o u t e r i z e d 
svster, Tne ir. at*®d savinos in man-hours in the first 

year is Further discussion indicate ci that this had 

been und^r estim^^ted ov about S/500 , Usino tne table in 
Aooendix F and considering the averaae oay arade ar E5 the 
monetary savinos would then be somewhere between JF5/S36 and 
Til 6 / 2 0 b. Sue"' a system would also increase oroduction by 

outtino maintenance oersonnel bac< in the proauctive work 
centers. Tne increased flow of PFI oarts then would serve 
to increase no^rational readiness in the sauadrons* 

Tho 0 9^0 was based on the then current 



situ-ition orocessina ^ f onlv ^-7 aircraft 

oarts. t b aniva^t of F/A--1A 'JA 3 Lemoore in one 

s/ear, oroble’^ will coTOoun-i itself. To atte'^'or to think 

of crocessino aonroxiT^at^ly c?500 oarts in the sa^e Tianua] 



f as n i on 


i s 


r e V 0 n 


concept. 










As 


h 30 


0 ^ ^ n 0 r e V i 0 u 3 1 V 


mentioned f all 


0 f 


the 


f 0 r eoo i 


r> a 


c 0 u 1 a 


he mpnaqed wifh 


a minicomptitPr i 


c 

c 


y the 


i n h 0 u 5 =» 


0 r 


1 em 9 


r-er^ of concern. 


That was not 


the 


case. 



Tne to correlate "lata ani inforration with the NAVDAF# 
suocly anH t^e sjfjaOrons n*=‘cessi fates tvina rhp units 
toaetp^r *^7 coi^ruter. It would make little sense to have a 
real-ti<^e^ on-line cnmout-r system canable of resoonding in 
microseconds ano toen hp waitino tore-=^ days for necessary 
information to come fro"^ the oth^r end of the naval air 
station to oe in out to at system. 

3 • epical 

•discussion with tne Comrriandinq (Jfficer of the Naval 
Air Station Hospital Lemoore (^lASHL) indicated that he had 
recoonizeo a n^^ed for romcuterizinn many of the orocesses 
reouired in tne hosoltal. mentioned record Keening and 
crocessi'^g of central «uocly itorps. me directed the author 
to his senior flioht surgeon who had very specific ideas on 
the cacanilitios of a comouteriz^ad system. Doctor Pantera 
was not only a nualifiei doctor ana naval fliaht surgeon^ 
hut was also experienced as a comouter oroarammer. A 
discussinn ..-itn him revealed tnat his unit Ca oisoensary at 
the ocerations e^d a a ai^ station eiaht miles from the 
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n = T t r- e for cor^cuterizinq the svster>. 
On-a of concerns fne oroHlerp of misplacei/lost 
record a^:; oar^icularjv tho lack of abilitv to reconstruct 
tnnse »^ecoro^. considered a solution to be one with a 
duTo te'^Tinal in each doctor/soecia]ist*s office connected 
into the rain svstoT) whprA the records could he nnaintained 
in 3 d a t a o a s e • 

‘"it'H nnt^ t ^ e> meiical ano dental facilities at 
Leoo^rr^f there v>ers> annexes at t'^e ooerations end of the air 
station^ an:} tce rain facilities at t^^e adrrinistrative end 
nf toe Dss^. -ny in'^i vidua) with a conplicated case was 
reouired to ^ave his record forwarded to the aaministrative 
oart the hasef and ♦•hen Have it returned when his problem 
had b^en solved* That particular situation is not common to 
all stations out w^s particularly aonlicaole to Lemoore- 
^1 either ma^- hours nor a 'monetary value coulo be placed on 
the lost record. Th^ intanqioilitv of the benefit did not 
negate t ^ e need for a solution. Tne FTP capability of an 
APPA.'^^FT connection would cer^-ainly qualify for a solution. 
The cost to tpr^nsf^r those records manually is estimated to 
be ^0 0 man-hours ar’id in fuel yearly. Computing man- 
hour cost ^rcr -^ocendiy F produces a figure of yearly^ 
or a total estirar^o savings expected of approximately SPbSO 
usino an svstem. 

Another area Doctor Pantera sooke of was the 
treininq of tne enlisted o^^rsonnelf and the continuing 



education of t^e our<^es and I’oe doctors on the staff 



The 



t p 1 n 1 n :j 



r ^ r a 1 ^ i ^ y 



0^ tae system already been 



o o ^ n e d o u ^ . ‘ i ^ ^ c: ^ o n r a ^ s m c h as Y C I ^ PARRY etc* D e i n g 

'^eve^ooe'^r liTit to what can Ke aone is oound only by 

the in'^iviniial ^l-=»nner, Ancenoix F lists some of the 
lanauaoe<= available for oroqra"^mina training on th^ ARP A MET. 
’^io longer wouM a orouo reauired before an instructor 

coulc consider' justification of a trainina lecture. With 
indivinjal 7i;=»n-T, ac'^i'^e inter^ace^ the person with a few 
minutes O'" an on.jr ;/.,ould have the ability to sit at a 
t e r iTi i n a I a ^ 0 gain t p a i n i n a • 



Tne thiro and final item mentioneo was particularly 



aop r oc r i a t 


t 0 


tha ^ l; D ^ j ^ 


a^d i t 


ion to the distance 


bet/veen f 


ac i ^ 


i^ies on the Station, 


there 


exists a 


delay in 


transfer 


o f 


i n ^ 


ornation O^tween 


the 


f ! A S L a m a 


Ua k Knoll 


"^edical Penional 


C ^ n t p p j rj 0 a k 1 a n . . 1 , 


Cali 


f 0 rn i a . 


The mos t 


d i f f i c u 1 t 


cas^s 


are p^f^appp^i fQ ooctors 


at" fhe It v«as 


freouentl 


y i n 


o X c 


ess 0^ a wee< for 


information to 


r e t u rn to 


Lemoo re 


C 0 nn 


e r n i 


no referrals. Tne 


delay 


normal 1 y 


tended to 


i r n 1 t a e 


doc 


t n p s 


a n g n a t i n t s 


a 1 ike. 


V N hen 


mi 1 i t a r y 


i n d i V i d u a 


1 s 


are 


ccmolaininq about 


erosion of benefits/ such 


instances 


0 n 1 


V fue^ an aipeadv net 


fire. 


More i 


mportant 1 y 



is the adeauate arg timely treatment of oeoole in need of 
medical attention. r-ith connections on a cac5<'et switching 

comouter ne^wnpic, tn*^ aocrooriate data could return to 
Lenoore the Patient. The hosoital and staff could 

then have reviewed rn<=^ cas^ anri better oreoared to serve 
the i n 0 i V i u a 1 o a t i e n t . 
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^ ^ 3 ^ O ^ 3 ^ O fTi A r 1 O n ^ 3 C 1 H ^ V 

''^VO^F hAd aM of the aut'o^a<“ic data nrocessing 
(i\np) r scons it''iHt:v on the station. .vhen the author had 
last open stationed at M-S L^^jnoore all entry was via card 
punch an.j cani into hatch orocessina. Souadrons 

would 'deliver r-n^ oa^a from tr^ man-hour accountino and the 
flioht data fron tn=» aircraft on a daily basis. The ADP 
woui^ ♦•r^n print sun t ary da^a in limited fornn on a 

wee<ly l^aais. t h oph of the *^ontn all of ^he data was 

orin^eh n»jt i^ 3 r. aster monthly durro. That information was 
used by ♦'n«‘ souadrons tn fill out the monthly flioht time 
summary reoort ^hich nao to he snnt to the Commanaer^ Maval 
Air FnrceSf ^3ci^ir* or m ally the souadrons were able to 
obtain tne dnta one or two days before th^ report was 
reouir^O oW’ of tne souaoron. delays were due to the 

method vof process i-'o. Discussion with the officer-in-charae 
indicates this ill not c^^anao aopreciably with the real"* 
time system ^ecaus^ nf catch orocessino/ and manual delivery 
Qf the reonpts. 



Tn re5-=‘archimo this thesis it was learned that the 
M A V A h a r ® c e n t 1 y a c a u i r e d t e p .-p i n a 1 s for on-line entry of 

data. The machines incorporated C'^rtain te^t editing 

caoability to facili^'ate correctino tynoorachical errors and 
exoediting t^e r'>^ncess, /hat had not cnanoed was that the 
souadrons >^er^ still deliverino the data in on a daily 

basis and o^ly fee^cack was via the weekly or monthly 

or intouts. i/'^ith AT5S terminals presently existing in each 



o'l 






Q A 



z T on '/'ould allow real-time entry 



at tna snjadro"^ l^v^l* Tn^or'^grion could e'/en he inout 
^ollOv%ino eaCn flinnt'. '^^ccess suc^ as that would enable the 



soijadron 


to n 


a V ® its m 0 n t n 


1 y 


flinht t i '^e summary in 


only a 


matter of 


m i n -j ^ 


^S fnllowino 


the 


last f 1 i ah t 


0 f 


the 


month. 


‘ilso there 


^ 0 u 1 


j 00 no need 


for 


an individual 


t 0 


make 


one or 



two runs o^r da/ bv v 0^101*=^ to carry the information eight 
m 1 1 e one wav ** o toe ^ 





T f 


0 r 1 


V one run 


>f a s 


consider 


eo# tne man-hours soent 


was s t i 


1 1 


n n 


hour r e r 


d a V 


or f 1 y/ e 


hours oer 


week. A 1 t h 


an 


a V e r a a e 


0 t 


e 1 e 


van u n i t s 


that 


e d u a t 0 0 


to 2 b 0 


man-hours 


0 r 



o^r veer. That “^ioure aid not consider wear and 
tear and fuel fo'^ a total of elev^en vehicles. ^ Considering 
‘^5/76 0 mil^^s oer >/ p 31 ^ ^ n r all the vehicles just on that run^ 

and an ave^soe of no ireater than 15 ^i1es oer callon of 

oasoliner it ecuat‘=»s to 5 050 aallons of fuel/ something 
close to B^4f 000 the current orice of oasoline* 

Tnouiries about th*=» tra’^sfer of ciata from the 

Le^oor^j tn tno renional center at Alameda# California 

revealei that t-io information must be dumoed onto maonetic 
taoe from lis'^. T'^e tares ar<^ tnen mailed ^o Alameda where 
they are loaded bac< o^to disk for the reaional orocessinq* 
Toe tine anj otfopt ^o orocess t^^e -maanetic tares is not 
sionificant. ‘-'nat is a factor is the delay of the actual 

transfer of tnn information. In wnat is nov; becoming a 

trit^ r eraser the oro^l^m would not exist witn FTP 
carabilj''/ an svste"'. 
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5. .in^r 'Pacific 

In t“^e of navv oi1ot*s at Leocorer most 
of the oomoina oractic^ fliihirs occur at "i Fallon^ Nevada* 
Extensive raoo^s ^ith scorinn eauicnnent are located there. 
In trvinn ascertain the ciualifications and 
training readiness o^ tn^ oilo^-sr a system was established 
aonrox^mot^lv five y^a^s aoo that qave each oilot a oersonal 
loentitT^r to used on the oomoinq ranees. Codinqs were 
also created td^^ ioenrified ♦’he tyoe of bo^r^oino drop the 
oilot was 'naVi^o and o^rT'itrp-j an accumulation of oata for 
each iniividual hy tvo<^ weaoonr delivery etc. 

Tno ra^oes rne data for each delivery made. 
At tne of t'^'e day that intorfnation is returned to the 
Gallon ai’' s^a^ion fro^ ^n^ ranges. It is inout to the 
system. At ^enulsr intervals the infornration is printed^ 
mailed tn !_emoorf=> ani distriHyteo to the squadrons for 
verification ot toe in'^ormetion. Once verified it is then 
man uj ally crocess^d ov an individual on the Liaht Attack 
‘/iingr "^acific fLatwinq) staff who is charged with keeoing 
those reco^'ds. ^nis is a orocess now ta<ino approximately 
t/^o to three vN-eeks 

The staff ‘^as started ad^^inistrative oroceeJures to 
acquire a 1ana 2^00 minicomouter to help with the 
accumulation orocessinq of tnat data/ but the delay 
factor will still nro^ont in obtainina the information 
from NA3 Fallon. He'^e TIP access would enaple the ranaes to 
make real^-tj-ne in outs from the ranoe into a comout>»r file on 



06 



^ cono*j”e'" n^val s^a^ion or onvwhere e^sp. Then 

t^he*^ "i<=‘oari“e^ t’he r^nop ♦*np dat-a could b<=^ FJP*d or 

nnail^d v/ia the n^^r’.^or<# anrH He available for the oilot's 

dedpTe^i'^o a no 7 priti cation. The squadron oilots could then 

forward the veri^iel infor'r'ation ro the Latwina staff for 
SBTie d^v inout. In ^hat T^anner tnp Liqht Attacl^ l'‘h'ng 

Co^ftender wn-jij have near real-tine assessment of his 

oilot*s readiness. [n the sane M‘onr^ inoividual squadron 
comnanninj /^ffi,-'=‘rs could •^^ore nuic<ly dPterf^ine any trends 
or wea< ar^as in nis oi^ot’s trainino and adjust that 
^raininc eanli^=‘p. 



Tne *E* da^a^e^oino T'^ntionpn is for comoetitive 
o'jrooses a-'^ono t^e pilots ano souadrons. Each nilot must 
Take certain '^inimu^ nualificarions in several areas of 
weapons^ navioafion and aircraft handlinq criteria. For 
those in.dividij:^ls wh^ ^yreed a snecific hioher criteria an E 
(for excellppce) is p^aroed. Tnp individual pilot £*s are 
talliei tnrouohout tne qradinq ppriod and at t^e termination 
of tha^ Period ♦'he d^st overall squadron is awarded for its 
oerforTince. kenoi'^o of t^at data has bppn on a totally 
Tanual basis. 'V?ny man-i-nurs ‘^ave been soent each year 
aoolvinq the iniivioual scores to various assiqnpd iwpinhtinq 
factors to dfi*termin-=^ winners. Data on over 20 0 oilots is 
keot each vear. 1‘^e n^»d has been recoani7ed ana will be 
solved thno'jqh co*^' cuter annlication. However# without an 
ARPA^-'ET t-yne 5vst‘>=>^# conn‘='ctivity to the data source at 



Gallon wiM reon^in -^pans of the mail. 
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S Q 1 1 c) r n s 



Py f e limply to henpfit from in5?ta11ation 
of an /-‘Pp'^f'iFT connect^o'^ on station wouWj ho the inHividual 
oo^r^itino S'juad'^cns and thn c'jpet Peariiness Sauadrons fFRS). 
"ihereas the <^ther unit's onboard would cain substantially 
because of «^oocific aoolication of the ARPAt'tl system^ 
the snuaHrons -Nou'ld virtLjally reao all benefits. 

‘"s ^irrref^ and fh^^ir associated eouioment become 
mo^e and mor<^ ^axcensivye it becomes mor^^ and more oara mount 
that the imoi'/ioua^s wor<ino on those aircraft have 
exceotio'^el ^nn^le^oe of reoaic orocedures. In the wock for 
introductinn of ^ho F/A-1« t q the fleet/ investioation of an 
-r^v aircra*^t trou^l'^shootinn aid Loaic t'^ode! (LOIj^^GD) has 
be^n ta-^inn nlace. A - 7 community has at times in the 
oast invest^ a in various enuicmpnt to helo foretell the 
oossioilitv of enqin^ failure. As fundi no has become more 
auster<=" and a oeucitv of both carts ano aircraft have begun 
to Decerns a >iav of li^ = / it has become most imoortant that 
mainte^ace tenhniciens *^ave all the assistance available to 
locate orod|C^<r areas. 

Tf -1 tpoudleshootino aid were available to the 
sqijadmns/ it t^'QuId not only help pinpoint aircraft 
discrepancies/ an.j red^ice the fault isolation times# but it 
could pe useo as a trainina aevice- Aith the rule-oriented 
lanquanes available on. t^e (Pita explained in the 
next port ion), such a system could be readily instituted. 
Hazeltine Coroore^-ion# in orooosina a computer-based 



1 n s t r u r t i o ^ ^ ^ h ^ - 1 8 h o r n e ^ f a e v e 1 o Q e d a 

troubl^s^ooMn^ trai'^in^ ^ici. ^ucb a prcoram allowea 
certair^ malfunctions to Ho ^iTulated ano rermitterj a 
maintenance technician to *A/ork his -%av throuch the system 
st^o by stoo, [f tho tec*^nician made a mistake in his 
iiagnosis^ it cost nr lives or expensive aircraft damage* 
By Tonitnrinn <s>jcr oronress the ^ioulp manaaers would better 
he ah]o tc control vi or'^ scheOulinc and essianment. Such a 
device could also be used on a r«=^ou]ar rasis for refresher 
t r a i n i ^ a /v i r h an A P P Tj T s v s t e n . 

^rom tho stancjooint of aoolication the 

souadron could benefit. I'* non a so uaoron sent a Dad part to 
suoclyr tney cnulo initiptp thp on-line documents that have 
been previously o^^n^natp-i at production control. i^Jith 

a cross rei'erpncn tvy access by sotiadron to 

onlv tn^^ir pa^tSr thev would ha'/e real^'time readout of wnat 
eacn oart status was. The numerous telephone calls to AIMO 
by rhp Hnaintcvpanne chief for parts unoate would he a thing 
of the oast. P, V havinn some cve'^all readout capaoilitv for 
all Parts nrocessirq, such as the system status protocol 
dees for the app;. t-pt user^ the maintenance manaaers could 
better pstimate i..hpne to place work priorities to achieve 
better r'^^Hiness. 

I'raininn an^j use of thp ATSS at MAS Lemoore has 
already poen discussed. An exa^rpie of the latter is in the 
♦'raining re corns of an ^nlistad maintenance technician. 



‘A^ h i 1 e 



at A S c H o o 1 sis t r a i n i n a was r e c o r c e o on 



the computer 



eacH Ucon trans^e^ to a unii* at MAS 

Lenoor^^ t^at in^or'^ation was output from the A School 



COmoijt^r to tvgrn 


c o c V and 


sent 


w i t ^ 


the 


man 


to tv fi S 


Lemoo r e . 


On 


a e r 1 V a 1 at 


the F - A P 


a t 


L e m 0 o r e / 


that 


same information 


was 


input to N A 5 


L e m* o o r e * s 


A V i 


a t i on 


T r a 


i n i n a 


Supoo r t 


Svs t enn 



co^nputer. It was held there until his transferf and each 
acJditional t^aininc ^volution T^eanwhile was aoded. dhen the 
individual wes starred to a unit not home oorted at NAS 
Le'^oor^> then o^c^ npre tSo c.i tout to hard cooy and inout to 
computer at departure and arrival was again reouired. The 
record was o ^ course a^ttiro more voluminous with each 
cvclp. Once aoain the inaividual was transferred and 
returnee to Lemoor^. T'ieedless to say the same evolution 
was reo^ata'^'. v\hat over the oerioa of transfers too< 
eporoximatelv five man-hours to reinout at each base could 
have h*e^n accnmrlishpfi with »'he FTP feature in mo more than 
two minutes. 

'vith the on-line terminals in each squadron^ the 
squadrons hpvp remai’^ec better informed about the enlisted 
trainimen , Th®y have also had more inout on each 
indivi'hual’s scecitic training. As a result the souadrons 
have been eole to deoloy overseas with much better overall 
training than ‘-;as ev^r enjoyeo before the AT3S/VTS systems 
were instaH^a. /without the on-line connect ivi tv and real- 
time access that woula not have been the case. 

As discussed i^ thp section for tne data processing 



facility 



the souesdrons 



u^oula creatlv benefit from the 



con^ectiv’tv to 3y havino tne capability for 

'^ailv aircraf^^ rea no utS/ t^e snua'iron could more 

auic'<ly oic<uo in ^aiotena^ce oroHlem araas. The 

lost '^an - Hours fro'^ O'"! vino r^oor^' oateriel to the ^^AVDAF 
coi.'ld He better allocated in trend analysis/ training or 
oananeoent . 

Such a svste*^ uoulo oreatly enhance aircraft 
rnainte'^a'^c^ 3cr^-"ulino and n-.-^inte'^anc*^ train inn scheoulina, 
Ry inoutti'^n fur«jre n-^prjr th^ ronrnuter could he oroqrannmed 
to allow for various deviations in tne reouirements and 
croouce renuireu co'^ol‘=*tion dates and Parts r^^ooval dates. 
^'o Tore y^ou^o t e oar*- '^/ifh a s^t flioht-hour lifetime slio 
hv the 'maintenance cri^f witHout hainn raT-oveo. The safety 
oains -^ouln ^e intanci*^!-^ of t^e utmost benefit to all 

conc^men • 



' i t h 



ttp ninnt sni 


tte nu'^ber 0 ”^ 


T 0 r n i no 


read 


to s 1 rp n 1 


V T a i 


r e o Li i r ^ 0 


f i n 


1 n f 0 r rr a t 


ion t 


accurar e 


data 


what t H e 


true 


SQuadrnn 


t 


ou i c k 1 V 


o r p n i 



on-line access 


t 0 


a 1 


r c r a f t 


status by 


the wind/ 


fr '^aintonanoe 


C h i 


e f 


w o u 1 d 


not have 


to estimate 


aircraft tha^ 


>• 0 u 


1 d 


be fly 


able for 


the Latwing 



i'^ess report. The mornino shi^t woulc oe able 
] or ^ ] P rhat intor'narion mofT'ents before it was 
stead of havinq th^' duty driver carry the 
r^re as is oresoptlv Hone. In addition to more 
f t^e sta^t i/'Oulo have a oore realistic idea of 
readiness nf t^^inn was. P y oatherina all 

3 nn co'f^pt.iterf coornunitv trenos could be Tore 
ctpo to rorTi^ bett<=r safetv and rea cJiness. 



written to 



7 1 



^rooraT. s 



c o u ] 



n p 



rick off certain 



declared va^u^s in oroer to make the monthly 
recurrino re'^cr'r creoa’^atinr'i one of eimply oushinc one or 
two keys on the ^ermine!. bv inouttino that information 
into oreform etteb '^essaoes many m. an-hours could be savevd in 
the maintenance administra^'ion ano squadron aoministration 
areas. eve'^ole of ♦'his caoaoility is given under FSAP in 
the special aooHcations section, 

Tr. rouuhout the v*=*ar individual squadrons denloy to 
MAS Fallon for aoorovimatelv two ^»eeks of intensive flight 
ooerations. Cur inn th^t oeriod^ aircraft narts are shuttled 
to Fallon via 3 crivate air carrier. The orderino of those 
carts each cay is comole^’ed by t'=‘l^oh one. Hot infrequently 
there is a Ti=^uncJerstandino as to vhat has be^^n ordered and 
consequently a oarf v;ill not always arrive. Use of a net 
would D^r^it t^e ouildino of a file as the oart orders are 
recognizeOf and then the fil^ coul^i be transferred via net 
to Lemoore. In addition to increasina aircraft availability 
dy oetter carts sunoWf therp would he no misunderstanding 
as to exacfly what it^rs r^ere reouired. 

'A‘hen squadrons deolny to MAS Fallon^ the 
administrative oecartment normally remains oehind at MAS 
Lemoore. Tnat or^cliivCes initiating a mail shift for only 
the two week oeriod of cJeolov^ent, v\'hat it does however^ is 
to ren'uire lengthy foie^hnne conversations each day/ 
informino the co^Tan^iino officer of what action items have 
come in at Lemoore, In some instances it necessitates 
forwarding corr<=»soo^oence to Fallon on the oarts transfer 
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aircraft. t-np u)t*i^at‘e usp of ^'RPA^*ET/ a user gets all 

his n^tviorK af his t'^^rTinalr regardless of inhere 

locahed. It >^/as o»~e'/iouslv TprcioneH that the author used 
the networ'< wnilp at Le'^oore ^ ^0 durino his thesis research. 
Tne netA.orV cares little where the individual is Dhvsically 
located Ahen loo jinn into his directory. One member of the 



a u t- h 0 r 


* s class at 


'‘PS went T A 0 


t 0 


H a w a i i 


for two weeks. 


r h rouQ 


hout tret 


tire she useo 


the 


A^=ET 


daily to keep ud 



to -"^ate on assionr^nts. 



C. special v^^^LTC a r I 0N5 



The nurcnse of thi^ ^^ection is to describe to the extent 
oossiole# snra Qf the so^cial oronrams that have been 
writte^/ ov in^ividijels ot^er than the autror^ that are 
currently acc^ssi’^l^ on the ARPAi'iFT. The oroarams chosen 
are ones with .>ihich ^no autnor has wori^’ed and are examoles 
of the typ^s 0 ^ aids which c^n be written and used. All but 
the "^'YCI:'; an^ ’^TfA are more oriented towards C3 
aooli cations. All are indications of what can be 
accomolish^o oiv^n a little timer oroararr'mina aoilitvr core 
soace and interconrectivity. 

1. OijEPY3 



Quprv’S was based the use of a natural lanquaae 
System ran -Tacrine interface and is the follow on to Ouery2 
which stemmed from the Cuerv subsystem. That subsystem was 
orioinally ^st^hlis^-e'^ as a text editing / word processing 
orogram/ an.o on r'ore or less of a challenae was changed into 
the very basic ouery subsystem in a t^^o to three day oeriod. 
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Dr. JoHn t-he Hesicner ano proqrannfrer 



After tnat 



initial aoornxiiTatply a montH was exoend ed 
increasino the caoaoilitv Query end makina it a nnore 
useable o^oor^aT from the "'an-ni^chine interface viewooint. 
Fro^ t^^ere# to ^urn the oroorart into one which 
resoondeo ♦’O n^^ar natural enolish languaqe comTands entailed 
another siv north »^forr. D«jrim that tir^e the orogran haa 
crnyvo fro-T^ e ctan-i^rq Only t»wo dataoase connnands and a 
static Oatab=»sr n^ 7 0 shirs^ uo to one of over thirty 
co^nanrs anq a ovnaTic dataCcase of in excess of five hundred 
Shi os and aircraft and so^e one hundred-thirty ports 
covering coth ’^-^e ^aci^ic and Atlantic Oceans. 

''•Itnounn rh.^ Query 5 s/sten is a structured system in 
how the auestiors hav^ to t:)e a3’<eOf it has he^n found to he 
very raoid in res cense ann easy to use once tnat structuring 
is le^^rned. For t'^^ author^ tne learning oeriod# to a 
reasonaoly useful l-^^vel of acco^^olishnentf was something 
under five ‘'"'nee tnat level of comoetency of the 
system was re^^chedr the user was able to exercise an 
optinnal verb o Sit V feature which greatly increased the soeed 

•^'i<"n the norral veroositv the system oromots the 
user and tha^ oro'^otinc ta*<es a certain amount of added time 
which hgc; potnino to or W'ith actually finding the requested 

'Mtn mini-num veroositv the questions can oroceed as 
sentences as ononsne to indivirij^] words at a tine. An 
examnle of t^e t.An levels of verbosity follows. i^^Jormal 



incuts ^/V o or? in ^he ^orT> Qf one or two letters of 



the cor, nan Of f'-'llowe^^ cv a carriaae return. Tt^e program 
res o coses ?r^ in csoi^al letters folio '/s' ed by a colon. 

M 1 1 '/ e r Q o s i t V : 

M £ ^ f 3 C I S o C r All ( r 1 a t f o r m s ) 0 K / f : /n’ t h i n 
[ / [ A 1 : /4 9 !.i C : ' . a u ^ 1 c a 1 (miles o f J C : e C3 ^ : 

(Oisclav for'T^st?) C: tabular 0^: 

ih\^ 7 1 ] A 

i n i m u m \/ « r n o s i ^ \ ! 

rji£Pr> C: oKq w am ( o 1 a t f o r t 3 ) aj i r n i n U 9 0 fs? a u t i c a 1 

Chiles of) '^e TaouMr 0^' : 
l]b^ 7 I i HArvi\iI‘NiF A 

? . L Ad >r 

Lao'Tuaoe Access to Distributed Data with Error 

^ecovervr or LADPE^r is si'^ilar to th® nrev iously gescrioed 
QUERY in that it sMnws use of enqlish like commands to 

a oat a case to orcein informa^’ion. Other than that the two 
systems ar^ as iniff^^ront as daylivch^ and dark. LAbQER is 
aavertisec as a nnostructuren lancuaae. bo^everr it was 
discov^rei ?fter some use that xhen ou^^stions am asked in a 
certain manner the machine resoonds rr- uch more quickly ana 
freauentiy, LAP)0£P was d^^velooed Or. Ear1 ^acerdoti and 
Dr. Daniel Saaalowic? o^ Stanford Research Institute. The 
functional ot Ladder are thre« in nurrber. The user 

a $ k s a a u e s t i c n a r i c h is o r o c « 5 s e d t h r o u o h a N a t • j r a 1 

Lanquaoe Processor n th^^n nass^d into an Intelliaent Data 

Access and fr^^nce to t ^ ^ Larae nistriH^ted Databases. Once 
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t rie inforr^ticn is obtained revers^^ orocess is followed 



to ore'=^e'^t the user witn tre infor'^ation in ennlisH lanquaoe 
text. 



^s t^e nani‘=^ i^nlies# ther^ are several databases 
accessed 6t ti^ie of writina of t^is thesis 

the oroqra^ ^ access to fourteen fil<=»s. The idea of the 
di^fer^nt fil^s is to si^ulat^ a '^.‘avv command ana control 
svste'^ ^or the Atl^sntic Ocean and Mediterranean Sea* Such a 
svste^ si’Tulates na\/ino oac^uo svste^s which could be 
access':^ d in th^ eve^r of failure^ and also demonstrates that 
not all inforrr. ^tion /N/ouKd he carried in on<=^ database* The 
databases includ‘d infor'r>ation on each shipr aircraft and 
no'^tf ana nave craracteristics acout those oarticular units 
and in the c as nf the movable olatf'^rms^ includes location 
end sne<^o deta- ■ner^^ the nlat^orm is large enoughs 
inform a tier conc'=‘r'^ino e'^barked tjnits is also included. 

'''or< on lAu'^fp ^ s be dun in 1^7 7 and extended 
through In the r^iaentimef wor^ has started on a new 

svst<=n call‘=^a TE^-' (Transoortable Enolish-hased Data 
'^anaoer). It will ev^*^ttjallv leacj into a system called TtA^ 
(Transoortaole Enolinn 'Access ‘''’edium). Doth of those have 
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show 
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^ S A R / s 














thpre are t 


y^fO oroora.TS for search 


and 


rescue on 


the 


ARPA.'iET 


at the 


i T e of the w r i t i n d of 


rr 

'T 


s 


thesis. 


One 


named S 


A p a n a n n t 


?r na'^“=^d FSAk a'^e for 


a1 1 




intents 


and 



ou r 00 s ® 


s 


0 0 p 


r a H 


V t h 0 


same. 


Tho FSAP 


has 


some features 


that a 1 


1 ^ w 


GO t 


i 0 S 


as to 


w h i c h 


0 h a s e of 


the 


search 


and 


r e s c u e 


i S 


t 0 


b e 


run n e X 


t , m a k 1 


no it sliahtly 


better. 


The 


re a son 


for 


the 


au a 


1 1 f 1 e r i 


s that 


certain stens 


have to 


be 



oerfor-ne'^ be'^o^e o^'^'.ers in order for t^e demonstration to be 
mean innful* Essentially^ ^de oronram is designed to 
simulate a ar'oup in-'^ividual comm a no Positions tied into a 

single network end fumi shine aoorooriate infor [ration on a 



near 


auto 


me t i c 


nasi 


s. fn other 


words, when e 


search and 


rescue IS 


i n i ^ 


i a t e "1 f 


the system 


is de 5 i on ed 


to obtain 


1 oc a t 


ion. 


Then 


1 f a 


weather rncort 


is reauested. 


the system 


win 


do a 


CQnG'jtf^r ^ 


0 comouter 1 


in’<, roQuest 


a weather 



reoort Hased the initially entered data for location^ 
search time ann ^hen return to the rrain system. 
The w»at'r;^P, .^hen ohtained^ is automatically forwarded to 
the command co""out'=»r location* 

!/shile **00 I'^eath^r 13 oeing Generated by the fleet 
numerical ’^/eathpr ppnter coTt outer/ the command center 
comouter is accessinr its database for the *forstat* ('^orces 
status renorts) '-<hich tells the commander which shios are 
available, rn«=‘ir location ang ability to assist. The 
access inn of this latrop rjata is Performed at sites remotely 
located tpom the co'^mano <^or>top comouter. T^e data of 
^ioure ** A 00 end ix ^ snows, ^or the demonstration orooram, 
how th» various co^m;:>nH levels are distributed to various 
aRP6MET Host locations to simulate the assorted remote sites 
‘^eino accesses. 
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Once tne for<^t is cjat’hered the 

CO'^outer is c ^ of h^ina caH^o upon for a reoort 

assi^^iKation an-^ Trie cc^rr, anH center comouter is 

oropraT^^e O to retain cer^'ain nertinant in'^ormation fronn the 
Guestions it nan cr^v/iouslv asiceo the user. That 

intorT»ation is t^en recall<=^P bv the co'^ outer/ entered into 

acnrooriate oortiof^s o ^ a orefo«'nr>atted rYi<=*s saner and then 
nresen’-ed to the use'" aonrnval/additicns before release. 

A fu notion inoQvste^ vvould nf couf"se have to be 
class! fie o in or'^er to contain th^=» recuireo forces status 

reoorts infor'^otion. y)v generation of the 

in^ornation only for ne^tonstration/ the nroprcios are keot on 
an unclassified level. FS^;^ is a sirrpler straioht forward 
de'^onstnation of nf the coT'nand and control 

caoat'ilities whies have been develooea on th^ ^PPA^IET, With 
very little irracination it is siiTol^ to see How such a 
network instaMf^n the wino level on naval air stations 
would enable tpo vn'na co^-nander to ^^ve a real^ti^ne readout 
nf SQuadron status in everything froo aircraft arc p>ersonne1 
to oarts and traininn. As to^y currently exist/ rrost wings 
net a single readout of sou adron status once a day in the 
oornino. The rr»iuire"^ent aboard ship is even more real for 
such a svsteo. here assets deterTine the action a 

commander can ta^e in any aiv^n tactical situation/ it is 
irperative to h^ve tre oost recent information available. 
i\ . ‘^Yrjd 



V t' r j ! 



IS an 



cixc^rimental t epical consultation system 



'^ewe I ooei 



t ^ 0 



^t. ;?nford 



' e c i c a 1 



Center in 



conjunctio*'^ dt-anfcrH Pesearcn Institute. It was 

Hesinn^'3 tn a'^tibiotic therany for bacterial 

infections a incl'jn^^? self-docurrentation on: 1) connmands 

-^or starting and us inn the orooreT; 2) oroanization and 
History of the svat^^; ana i) hints that would assist the 
user in ootainino bf'st result's fro"^ the systenn*s features. 

Tr>e develcc.Tent hen an in 1^7? arouno the idea of a 
oroora^ for assistino ohysicia'^ nonsoecialists with the 
selection of thenar/ for oacterial infections. Both 

physicians and concL»tor scientists worked toaether to 
achieve that eno* ‘hjch discussion lea to a rule-oriented 
system that the soeci'^ic criteria of defining the 

decision ite'^s necessary for aiannosis. Ihe goal was to be 
able to rro'^el r ^ a thounnt and decision oroc esses used by 
•^eoical evcer^’s, Fpot. thatf four orimary coals were 
acrievec cy th» orooraT: 



1 ) d e c i d 0 V j h o h c» p the patient had a 
sionificant infection; 

2 ) deter'^in^^ the likely identity of 
tho oTfenoino oroanisrp; 

3) decide riruas were act to be 

^^ffectiv^ against that or nanism; 

choose the orua that was most 
aonpocriat®/ given the patient’s 
clinical condition. 

To achieve that noal/ aooroximately 200 decision 
f"ules n*ave oeen identified at the time of writinci of this 
^hpsis. ihose ure usao to, form three in-orooram systems; 



one earn for e>folanai*ior^ ano rule*acQui3ition. 
Tne consui^atinn svs^e''T^ is t^e first 'Tiain suhsvsi'en and the 
one throu': 3 n wSich ^11 other's are accessed. Tt is the system 
•^<here nati^nt- -lata is reouested and input to the system, 
fse exrlan^'tion sys^o^n is the one called Cy the user ^hen he 
desires to uniorstand fh.e tneraoeutic recommendation has 
been made. The rule-acauisition system \ryas unavailable at 
tnat timo, out as uesianed to allo-^/ tne addition of new 
rules or to aolu'^t e^^isti nc rules. 

In a samnle session then^ the croqram starts by 
as^ino th<» us^r several auestions which lead the oroaram to 
a diaonosis. Certain tyoino erro^s^ such as minor 
missoellinnsf are overloo^^ed by the system. Large errors 
can be deleted with nor^^al control functions expected on 
A^’^PA^lET systems. ff the us^ r is uncertain of his answer/ he 
is allowed to "’Odifv nis resoonse. That is accomplished by 
olacing a nu^>c<=^r from 1 to I’T in oarentneses following the 
answer aiv^^n. Tho jh sinnifies aosolu^'e certainty of the 
users answer a 1 virtually indicates that it is a auess. 
If no ontrv IS maJe the svstem defaults to aosolute 
certainty. ^doitionallv/ if the user desires to change an 
answer/ the canahilit/ exists. simolv tyoes the word 
CHANGE i o ^ ] o e ^ Ov t ^ ^ nun^O‘=^r of ^'h^^ Question for which the 
cnanoe is '^esirei. ^f the user does not oesire to guess at 
a Quest 1 OP/ ne can answer ijn^no'^jn. This precludes nossiolv 
m 1 s 1 e a 1 n o the o r o r e n , 



^ n the f? n r tho u o p ] ^ not sure what the 



r o a r a m 



is as^inOf oc^ion^l verbosity fpafure allows additional 

de^’ail for specific nu ^s^*ion concerned. THe user simply 

fyoes a ouesrion 

Savoie [user inovjt follows tl^e '*★**'] 

Hoes t‘"-e patient t»ave a risk factor for 
tubercul nsi s? 

* M 7 

doe or 'nore o^’ toe folio '-/ino are considered 
ris< factors for rh: a) oositive PPD (^TU)f 

n) his^'ory of clns<= contact »^/ith a Person 
having active tr^ c) houset'clc:! member witn 
a r a s r ^ \ c o f a c ♦“ i v e t b / c) c b e s t V - r a v 
soowipo aoi ca] scarpino/ e) aran ulomas seen 
on nioosv of any craan tissue. 

Pxcec^ed resrons^s aret YES ^-0 
^nt^r ^ELn for user ocrions. 

^ Y F 3 





At the end of the 


session the 


user 


i s 


oe rm i t t ed 


t o 


r e V i e w 


the case anj if 


desired can 


save 


the 


flip from 


the 



session comolete'^. 

5 . ASTQa 

ThA Analytic Strike Ti'^ina Decision Aid is a orcqram 
that assists the conmanoer fair win a commanrjer/ task grouo 
commander, etc.) in croosina the most likaly time for 
launcHinc an air strike eoainst ooDosinc forces, ■'^lost 
likely is defined to the time with the oast orobability 
for a successful attack ano a safe return to the aircraft 
carrier. Inouts to the ^id include: aircraft readiness 

fiaures for ^ re attack anp fionter aircraft aboard the 
aircraft carrier; exo«ct<=^d orobabilities ano percentapes for 
cloud cover Anrcut^ to ano on return from the tarnet; 
estirrates for tne cncnsinn forces statijs (both air and 



n r o u n d ) 



ano t^e r^^striction to certain hours 



for launch and 



recovery 



The ivoe -^ircre^t are reflected as cijrrent fleet 



and Pus Sian 

I'oon enter! no aid, t^e user is aiven a r'enu of 

thp various ootions that are available t'o him. These are 
ite-Tis such as revie^ino rea':^in<=»S5 status reports for the 



friend! 


y forceSf ^tc 


• 


Once the us 


e r 


is satisfied witn aH 


t ah 1 es f 


he is a D 1 e t c 


run 


tho cm ora 


m 


ana 


then receive a 


r e a d o u t 


cf ton tines 


f o n 


1 a u n c n f w i 


t h 


1 i 1 


linood of success 


va ^ ues 


qiy^n for each. 














[hp essence of 


t r 


e oroo’^a'^* 


s 


working is that it 


takes a 


)1 toe incuts ani 


uses a '‘-ont 


o 


C a r 1 o 


tyce probability 


^ s t 1 m a t 


ion to f'jrnisn 


t h, 


values f 


0 r 


the 


various attack 


tines. 


Pioures S-^ 


i n 


A c o e n i x 


3 


show 


some of the menu 



selection ♦‘abl"=^s an:j the results of a run with that data. 

6 . S J P V v' 

To the author t Satellite Surveillance Avoidance 

dot!Ti7ation hie is one of the most impressive, 

^oditionallyf its f-jnc^ionalitv/ usefulness and application 
can readiW 0^=* seen. T^e ai:1 is to olot a trac'-' for a ship 
transi^ina so'^e oiven neoQpanhic area that is covered by 
Russian sat^lli^es. Th<a user is asked several questions by 
the program in oroer to achieve its aoal. Inputs are items 
such as the shirk’s mini mum and maxi mum soeeds and the 
incremental adii,jst""ents allo’-'^ed. Amount of course deviation 
allowed and amount of total delay allowed are also queries 
bv the orooram. T^at inform a tion^ alono with some other 
minor items, is then comoaren within the oroaram to furnish 



user ^ ^O'jr f^cec^j outouf (/with craohics'). 

fhf^ ^insf nyfou*- 15 ^ ba«^ ^TTaoh aod listina of the 



r ec O'^mend 


^ 'i 


s o q 


o t 


aovanc^ for 


the 


s h 1 D . 


The second 


output is 


a 


oenqrann i c 


mao of that cort-ion 


o f 


the earth’s 


su r f ac e 


t h 


8 s h i r") 


i S 


to traverser 


and 


the 


oosition of 


o 0 s s i 0 1 e 


de 


t e C ** i o n s 


by 


a satellite on 


f h a t 


track 


. There is 


also a 


1 i S t 1 n q w 


1 h 


the nao qivinn 


t i rr e / 


and 


latitufle and 


1 o n q i t u 'i ^ 




'2 r ^ a r n 


r* a t 


action zonp . T n 


e third 


i T e ^ is an 



inferceot avoioanc^ oroMle corroarino distanc^=^ versus tirne. 
The seteHit^ fracas 6“*=^ oloft^u v^^rficallv showing breaks 
and overlaos in the co v/erane* STeyinq within ♦'he windo/v 
niv/en hv the user^ croorann then attefrnts to draw the 

«ihio’s nroo'^s^i track avoi^iinn crossinQ as nany satellite 
tracks as nossio^e. Mnal ite'^ is a list potential 

detection zon^s lis^'ino tne tvoe sat*^llite footicalf elint/ 
radar/ etc.) o th^^ cat^s anq ti-^'^^s of detection. 

6. ^ITa 

Th^ ^ano I»^tellicpnt Terminal Agent was develooed at 
Rand Corooration to work as an intelligent terminal aqent 



roTOut^r 


o ^ o q r a T . 


^h a t 


e 


f f 0 r t 


was a 


o a r t 


of a 1 a r g e r 


research 


e f n r t 


w i t h i 


n 


t 


r.) e f e n s e 


Advanc^o Research 


Projects 


Aoenc V . 


^ I T A ha 


s 


been 


des 1 qnea 


as a 


front end to 



renote comoytirq svstens anj net’-/ori.s. Areas of ao plication 
are s^en as cn-;Tani an a control systems/ maintenance 
schedulinq and control/ in^ellige^ce collection/ automatic 
nessaqe routi'^n anO lo-^istics control* 

PITA ic v'ri^te^ in the C oroqramminn lanouaqe and 



runs unrj^^r systeTs- It is run on a rule-based 
svsten ‘A/Hicn ^ vse r to establish the ^u^es for the 
oarticular control nr croblpr it^r. Once the rules have 
Ire^n constructeo the or'ooraT entries are then essentially 
filtered throuah several IF-Th£N! rules to aetermine the 
ne^t steo. a function of various objpct-attrioute-values 
the user sto*^es <.iara in the svsten. There can be several 
attributes for a qiv'en o'^jactf but each nust have a distinct 



n an-e . 


"‘0 r ra 1 1 V f *^n 


attrih'jte can 


have e sinqle 


valuer an 


o r He r ed 


list of N/a^ues 


O'" no value. 


For any given 


i t e n , the 



data is coToareu aopinst the TF^ and as a function of the 
orenise established, aooli^s sone action. 
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Cn‘'.CLUST0'V3 



r V . 



A. TECH^OLQGr EM3TS 

The rise 0^ co^otirers ana t^e ^ r use since the early 
^’ercurv so ace nro/>r3^ res b'^^en chenorr, »na1. There is no 
dotjDf that coTPu^ers cari be aaapteb to nost situations* 
fodav svste'i'S exist fror the pinicoTOut<^rs used in the 
individual rousehol a to tre ’ ■ o r ] o ^'ice ''Mlitarv Cot.o and and 
Control ^ysteT ('’/d^'CCS). Tn Aoril of 1978 the U.S. t’ews and 
'^orld Peoortril nointeo out that at that tirre ten aovernrrent 
aoencip^s nan '4 57n data svste'^s with c^.l37S oillion 

individual’s r-a^^pr^s ceinq raintained on those systems* 

^hose syste'^S/ the ‘'‘eo-^^rtTent of D^fe*^s» had just under 
one*half ot t^‘^!t‘ At t‘^at ti^e rnp aovernrrent was 

buvinq or leas inn cotter than 1500 new systems each vear. 
'A'ith the racid cro’*>tr of electronic technoloay in the oast 
^ew yearSf this fiaur^ will continue to grow* *^s* Ruth 
Oavis/ Decut V 'Jnoer 3«cre^a^y ^or Research and Advanced 
T^chnolonv/ oisrussnd the ^ challenges to Ci in an issue 
of Defense To that article Or* Davis soo<<^ of the 

Great advantane tnat tre dev^loo'^ent of Very Hiqh Sneed 
Integrated Circuits fy^^^v^TC) will have on future technoloay 
advances in .C^. vith t^o caoabiHtv to desinn and produce 
solid state ci’^cuitry only one and one-naif ^ o two microns 
thicV (a "^lir is ^OTin.=^llv 7 9 microns thjc'<) the ability to 



miniaturi2e and ^ass 



orcHjjce com outers can only continue to 



oro> At tJip san^e tiTie tne costs of 

fnose svst^Ti«5 a/iH oreatlv. Tn^ ha^r^j held calculator 

is e ori^e ex^»^olf» ot ho'-» or ices raoiOly make a downward 
s o i r a 1 w i t r i n c r e 3 s e d o r o d u c ^ i o n . 

ith the anv^^nt o^ t'^at t^cdnoloqv into the market 
olacer 2 nd t^e role th^ comout<=^r nas qaineri in the cefense 
deoartmentf it has o-^coma inrumr*>ent uoon each manager to 
u'^'ierstana the incr<=‘aseo caoariliti^s that exi^t; the 

increased renuirem^^'^t ^ n r ornoer resoonsibilitv to 

Tanaoe'^ent of t^ose svste'^s? and t^e necessity ^cr orooerly 
Boolyino t^e existinc technoloov to better cor'^nectivitv and 
re'^for-Ttance of nis jon r^ouire^'ents. 



COST T'^ ^ELaTTWELt I '’F <prvs 1 \/E 

’\'hen soe 3 <inn of cost^ t*^® first thought was that the 
^as a v^rv exoenai\/e system to install aod maintain 
for sAJAvS Lemoor®, \ f a unit or oraani nation were to be 
starting fr^m ?ero assets^ or it a unit had no^ oreviously 
consider^o i^stallino cc^otit^r eouio'^ent at all/ thnn that 
assumotion was oen‘=‘^ally a good cop. In the instance of 
c o n $ i d e r i n o installation o * A o ^ g ^ T T I P * s at Aj ^ v v sites/ the 
whole oicture reeos to op examined against a minimum of 
three ite'^S/ rplativ<=^ cost/ inte''conr'ectivitv/ and existence 
of necessary eouio'^ent, 

^t L^moore/ th^^re arp currentlv three existing systems/ 
t^o other units ^ a \/ e initiated 2 omfnis»‘rative orocedures for 
orocu recent/ anj an aoii^innal thr«e other activities show 
desire for and would benefit ^ro'^ conouters. Thos^ units do 
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nc^ include t n t-^n oner^fi^ni^l souadrons st'ationei at 

Len^oore 'vhic^ also can aain ^e^e^i^s fro^ a computer svstem. 
Pu'^c^ase 'T^iricomouter c^y^temc for each ot those 

activities is ^s^'inatec'^ to he 0,0 00. Tnat estimate is 

based o>^ GSA prices sun^niffeo bv ^-'jana Laboratories^ 

Incoroorat^p. If only siv of the sau a dro ns are considered 
to he at L-^t. nora at nr ^ ♦-ho total reauirement would be 

fo'" eleven additional unit^- The initial costs would come 
to 'lioo 0,000 “^or suftici^nt minicomputers to suonort the 
units nee'^ino tner*. Ire y a r* 1 v maintenance cost (based on 
an estimate for ^n^ 20 0 0 system ov company individuals) 

would oe ^6, ^^4 3 pc>r system f or '^t) 6^S2P ner year for the 

eleven systems. - ')r^a<'^o-jn o ^ these costs is shown in 
i a Li r e 2 o ^ i o p e ^ n i ^ d . 

If th^3« fiour^^s er-^ cnmipared to the estimated 

installation co^t of ^100,00 0 for the APP ^hEJ TIP (with two 
PDP-tl*s)f plus "o^J, 00 0 yearly fees for ARP^^jLT maintenance^ 
tn» rninicm^»^uter amounts are siv times hioher. The price 
for that TIP instaMation is for a svstem tnat would suooort 
20 terminal corts. Ire sionificant factor is that only with 
0n APpArviEI syste"^ cam tne individiJal u^its on the station 
have connectivity each ot n^r and with units on other 



Hosts. 


Tn^ os^'i'^atevd cost 


for that conne 


c t i V i t y 


o f 


twenty 


uni t s 


is sicnificantiv 


less than 


el even 


i n d i 


V i d u a 1 



miniccTOut^rs. Cnr^ time ano accounts could also be 
establishes^ for units such as tre co^m isseryr and the navy 



e^channe 



which would recnic ^ costs further 



Consi oeri nq 



the 



savings pr^vioijsly in fhis thesis (•^an-hourSf 

fuelr etc.) ♦'0=* cost for an AKPAiVfr connection i/^oulo be 
consioered l^is. Pror that stanODoint/ the cost is 

r e Wa t 1 V e ) y i e c e o s i v/ e . It is b e I i e v e ? i b v this author that 
wii*h such ^ ^vst^.Tf ^or'=* and oore 'a/ ays to utilize the 

connectivity for increasea savinos in ^ran-hours would be 
realized as svst^'^ familianity incr*»asedf which would 
decrease Tontniy actors even nrcre. 

C. THI prw IM rFrTC'-PU lEP CO\-'’tC I T v T T Y exists 

The reader '^ioht cnncluo^ that this thesis has been 



d w ^ 1 1 inn 


on t h ® 


n ® a d for 


connect i vi 


t V 


o f 


comoui'ers among 


units at 


the n = V a 1 


S t a t inn. 


Tha^ concl 


us 


1 on 


is V a 1 i a . It 



was that ipt^apcQnnoction of data flow w'hich so imcressed 
this author '-/n^n he '^'as exocoed to the ARPANET. It was the 
sane connectiv/ity tn^t instilleo the trnucht of manv man- 

hours of savinos at naval installations. It was the same 
transfer nf inborn' aticn that was reouirec to keeo the 
co"^'^ander infonr^o of fan^Ty actionS/ that was lackino in 
United States commanders needed to know what 

tneir own forces ooinc. That has been the case at 

ev'erv installation on >'hich the author has serve ci since 
1^63. rne counten that would be that computers have 

not existed in riuantitVf then mavr‘=» it is time to olan for 
tre future anc tre adv^^nt nf a hinhlv comouterized navvf 
defens® n^cartment/ and nation. Li vino in a wor1a where 
missiles can reach nal^yay arouno that worlo in less tnan 



half an hour 



it is ^clly to tnlorat® continued manipulation 



t-ransf^r nv ^•anual '^e 



It will be the 



cC’T'.Tiander has od equate oraso of croner ccr^nnandr 

control eni cc^Tuni cat ions fha^ will be the oualified 
officer^ leenePf an^j nranaopr of t^e navy of the eighties. 
Only wit^ such svste'^s will the co.T'manoer be able to 
orooerly utilize tne ^ver decr^asino availability of 
oersonnel^ o^troleuT and ot^er resources so necessary for 
readiness. ^n<=> interco<^nectivitv is rectjined. 

t h t sonn^ inoivi^iials hev/e rpcoonizeg the need for 
inferconnectivitv is r^^coonized by the existence of 
intprconnectino syste"»^s. Th^ ATS^ units at ^ost naval air 
stationSf and Aironrne ‘/^aoons Corrective Action Proararr 

fA'iCAP) in thp ,avv are e>>ca*nol>^s of vvorkino interconnected 
svste*ps. The AJSS h^^ oeen niscussed. The A i\ CAP system 
ties tooetnor seventeen activities fro'^ California to 
‘•'Missouri to 'jasrinotcn, O.C. Tt is used only for orocessina 
weaoons intorratioof but i^s use does show the need for 
ir^terconnectivity ^as bean rpcoonized. 



n. THf^PF v^OUin PE A S^VIMGS T-i RESOURCES 



'."I'ithin t‘*'e linire^ score o'^ tpe author’s assessment of 
only one naval installation^ it has been shown that such a 
system could ronuce fuel and vehicle costSf and 
time lost ^0 d^ta transfer at ^*AS Le'^oore. These valuable 
assets become mor^ a no rorn critical to readiness with each 
oassina oa/. Tne ir^i^ed States Arrv recently oointed out 
that the av^ranc' education l^vel of the new enlistee nas 
been dnoocino since the enj of t*^p draft, Likev*/iser nearly 



one^fourth (^5 careen ^) of t^e U.S. Navy e'^listees in 1979 
diH net Have a nia*^ sc^^ool cjiolo^a,fl21 TSe volunteer 
service is not t^e o^tter eoucatec:; hiqhly motivated 
individual. i'#^oprai Donald Starrvf head the Army 
Training aovi Doctrine Command f seated t-hat sixty oercent of 
fhp Armv’s r-=»cruits are below average in intellioence.[l3] 
Jha Army lim®s r^oerte^ that ^ost enlistees read at or below 



the 


eighth 


dra^e i^v^l# 


one in 


five read 


at the 


seventh 


a r A ie 


^ e V e 1 / 


a n m 3 f ^ „ r A 3 d 


at a t h i 


r d <.3 r a d e i 


level . 


General 


Bernard A’ . 


n u A r s / 'a' r i 1 e 


the Army 


C h 1 A f of 


Staff 


in 1978, 



ordered all manuals rewritten to a seven^n grade level. [13] 
The existing new tecnnolooies must included in dav to day 
oceratiens if th® li-'ir^H resource of nualitv individuals is 
ooinc to continue be a ole to carry the bur*ien of constant 
read i ness . 



As OPEC oric^^s hAy/e inerpased, this nation has s^en the 
orpat cutbac<s on fi.jel for cars/ aircraft/ and homes. 
Ac; pin/ anotr^r r^sourc^ renuirpc! for adeauate readiness has 
CO'^e into short sunclv. The rising oriels of that asset are 
herd to discvjss n^'^caus^ tn^/ almost da ilv. The 
more those assets a^e saved ^ the natter this nation will be 
un<*il it can de'/eloo n»w enemy needs. The electronic 
transfer of oatp/ infnr'^a*'ion/ and mail can lead to some of 
those savings. Fiour^ d Amend ix 3 snowS some of the 
Savinas in resources for Lemoore, Tnese savings amount 
to sliahtlv more t‘*'en trre« ♦’imps the amount charnei for 
annual nraimtenance ooera^ino costs on tne AkPANET. 
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E. EaI:5To fh..- t -c^fo,)p r [ q •! 

Everv iTaio^ ^ ^ 'Station ciirrent-ly has an active 

VTS or ATSS svste^. that exist i no eouicrnentf an 



A h P A M E T i n s t a 


1 lotion 


A* r u 1 d 


C 0 s t 


only about 


o n e - s i 


X t h 


o r 


one*seventh 


as 'T u c 


as 


i f 


the 


eouioment were not 


there. 


Lemoore naval 


S t a t ion 


has 


a 


POP 


-11/70, two 


P P l_ - 4 


S r 


one 



mecnetic taoe unitf o^e niah soeed printer^ six low soeed 
OP inters (L^-ih)f ann ^4 6 terr>inals. ^ha^ eauiofr. eni" is tied 
to the a^J becaijse o ^ reauirennents is virtually 
lir. ited tor use onlv with the Fleet t^eadiness Aviation 
^^aintenanc® FpocireT. on an ARP AM FT syste^f directories 
could be estaolishej at ot^e^ t^cilities for snail iTionthly 
fees. The author han two directories at Information 
Sciences Institute a^' f*'^e lniv‘=‘rsitv of Southern California. 
The monthly charoe ourinq the Heaviest usaoe (averaaina 4-5 
hours oer dav^ seven n^y<^ a wee<1 v;as unier 510 0. Two free 
directories were r^^^otjested and obtained at the ihassachusetts 
Institute of Techoolcny. Another ^ree dir^actory on a Unix 
svsteT was oiscoveren rut never utilized. Thus^ from an 
existing eauiomont stanoocint, it would be no major task to 
be connected to 

F. ADCITIGMAL RFSf='\^CP IS JFFOtD 

This thesis h^^^ an ass‘=‘ssment based on onlv one 
naval station. '“^ecatise of limited time for research and 
data gathering, inanili^v to olace a aollar figure on many 
intanaible benefits nf the svs^e^f ana inability to research 
such a oroiect on a navy-jide basis, ^h^^ results of this 
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tn^=^3is ere inrorrol'^te. Insofar as the ulti.rate 

savings and nene^it's O'essi^l^f ,^;ere tn^ h'nited States Navy 
to incorocrat^ a cc'^out^r ♦'o co'^^cuter oacket sv^/ itching 

ne^'.%orW navywidef more r<^s^arc^ would he needed- It would 
he this autnor’s '^eco^n^enda^ion ^nat a test svstenn be 

established at an individual oase and recorded data of such 
a svs»’er' analysed to oot^rTine 'Tiore detailed cost 

effectiven-^^ss- 
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various Icca^io^c: on the APPAT'^FT. ^Here found at the using 
serv<=*rs# or previously yno^-jn of Dv the authopf short 
definitions ar*^ oiveo ^or that entry. Too often during the 

research ano de^o'^s^ratio'^ ohases of this thesis the 
ouestic'^ A/as as<^o, " - h nrcorarn'T'. inc lanauace is used on 
the svsta'^?” The i'^itial response was a figure of about 
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THis is 3 'ien’'nnsrr3tion a tr^inina tvoe c roa r am 

usina the bv of a Uniy system. This 

short cro-rraT is to show ^ome of the wavs in which 
the svsteTi ca^ be used train and test individuals 
via a T terminal. There are two sets of information 
with sevc'^al ouestions for each. £ach nuestion has ^ 
orssiole selections. *^^ter those selections are tyoed 
on tha sQre^Pr incut the nurrrer (1-^) of your choice. 
For ro^c; C'^'O ^ r e/olanation details >/nv it was 

i^cnrrect. Good Luc^. bn joy yourself. 

Adoitioe^Hv/ Qtner ootions are available to vou 
throuohour this orocram. If you tyoet 
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the session. 



Immediately after any incut# decress the 'return* key. 

Enter the 1<=^t^^a^ of the tile of questions you desire 
to s e n • 

^ A m ^ A • F r < n o ’-M e ' J o e 
h P 1 0 n p C *-> o t a i n * s Duties 



f o u have c r n s e n t h e ^ P A F I K n o w 1 e o c e Set. 
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1 , A-PAviFT A as o^v^looed bv? 



1 .Jo^ ArrSf a orofessor at bP3 
d '<• Fane^# a french enaineer 

5 Advanced hesearcb Projects Anencv 
P Gary Poor^# a crofessor at t^PS 



Correct. You ooviously caio 0 tt<=^ntion while reading the 
intro'^uction to the thesis on feasibility of installing 
APPAt^EF svstems at naval installations. Continue. 

P, An AP'^A'" 0 T nodal connection for five or more Hosts 
a^d un to o3 ^erminel connections is called! ? 

1 tHterface '•'’essaqe Processor Clt^P) 

P ^lurit:)us Interface r.'ossaoe Processor (PI^P) 

3 Ter'^inal Interface Processor (TIP) 



1 I 1 



/ 



‘^lurio’js Interface Processor CPTIP) 



/4 



Correct. It'e ef[P can acco^n;odate in excess of 18 
Host coTOuterSf sn^i can accoTno^are 63 or more 
ter'TinalSf Here'^^inc on its confiouration. 



5. ^ oro:?ran not vet runnino on the AhP/»MET is: ? 
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P 



a 

Cnrrert. kOSIE is a steo uo from PITA and is still in 
the Hpv^loc^ent staces. It should soon oe available- 
Go on to the next auestion. 
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That unit v^/ithi^ tne Aovanc^^a Research Projects 
Anency caM^^u ACCAF is: ? 



p 
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A V 1 a I- 1 n n 

A u V a c ^ n 

''■» d V a n c d 

A -j V a n c e d 



Carrie'" Controlled Approach leam, 
Corr^n-and Control Architectural Testbed- 
Carri^^r Control Aircraft Trainer. 

Co That Certification Army Team. 



Correct. The ion of ACCaT is to develops test 

and o\/ 0 ]tj 5 tA new command, control and 

comm !jni cations (C3) Systems for the U-S. Mavv. 



5 . '''• Y C T is: ? 

I A medicine oiven to sailors overseas. 
d oerfuTiP adve»"tisea on television. 

3 A oronrar to assist in antimicrobial theraoy. 
a A n^ore DC'^erful form of anacin. 
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